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THE PRO-INFECTIVE C AGGRESSIVE”) ACTION OF NORMAL 
BLOOD-SERUM. 
By Rurus I. Coreg, M. D., 


issociate in Medicine, The Johns Hopkins University and Hospital 


M. R. Smirvow, M. D., 


New Havin, Conn. 


(From the Biological Division of the Medical Clinical Laboratory, Johns Hopkins Hospital.) 


The extensive study of immunity during the past few years 
has demonstrated the important réle which the blood-serum 
plays in this process. Not only does the serum contain the 
substances which neutralize poisons produced by certain bac- 
teria, but the work of Fliigge, Nuttall, Buchner, and others 
has shown that normal serum may contain substances directly 
antagonistic to bacteria, bactericidal or bacteriolytic sub- 
stances, and that these may be markedly increased by infection 
or inoculation, and so play an important réle in immunity. 
The serum has even been shown to play an important part in 
that form of immunity spoken of as phagocytic. It has been 
shown by Denys and Le Clef and others that the presence of 
serum is favorable, and in certain cases, necessary for the in- 
gestion of bacteria by leucocytes, and Wright has much ex- 


tended our knowledge of this action of the serum and has 
ascribed it to certain hypothetical substances in the serum, 
“ opsonins.” 

All of these actions of the serum are directly antagonistic 
to infection and the serum therefore has come to be considered 
one of the most important, if not the most important, constitu- 
ent of the body for preventing infection or for destroying 
the infectious agent if it be already present. 

[t has been shown by Bail and others, however, that, under 
certain circumstances, serum, or more particularly serum from 
exudates, may exert an influence directly favoring infection. 
Bail’s method of experimentation is the following: Into the 
pleural or peritoneal cavity of a rabbit or guinea-pig a fatal 
dose of the organism in question is inoculated. After the 
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death of the animal, or after the animal is killed, the exudate 
which has formed within the pleura or peritoneum is with- 
drawn and the bacteria and cells present are removed by 
filtration. This germ-free exudate is found to be harmless 
(at least in moderate amounts) when injected into animals. 
If, however, this exudate be added to non-harmful doses of the 
bacteria in question, or to doses which alone produce only 
moderate symptoms, and the mixture be injected into animals, 
it is found that the injected animal dies, while the control 
animal, which has been injected with the same dose of bacteria 
alone, lives, or that the injected animal dies more quickly 
than the control animal, or, lastly, that the symptoms pro- 
duced are much more severe than those which occur in the 
control animal. 

Bail has interpreted these results as follows: During the 
course of infection there are produced by the bacteria sub- 
stances, harmless in themselves, which neutralize or antagonize 
the natural defenses of the body. These substances are present 
in the exudates caused by infection and after the bacteria are 
filtered out these substances remain. Now, when these are 
injected into the animal, together with bacteria, the defences 
are paralyzed and a small number of bacteria, which under 
ordinary circumstances would be overcome by the body, are 
able to multiply and produce their effects. To these hypo- 
thetical substances in the exudate, Bail has given the name 
“ aocressines.” 

This interpretation, however, has been called in question by 
Wassermann and others who have maintained that these 
results are produced not only by filtered exudates, but also by 
the filtrates of bacteria grown in vitro, not only in serum 
but in other media as well, and even by the watery extracts of 
the bacteria. They claim, moreover, that the filtered exudates 
are not entirely harmless, and that the results obtained are 
probably due to the added deleterious effect of the serum. 
In the case of watery extracts, it is thought that it is a ques- 
tion of free receptors which attach the bacterial amboceptors 
and so render them ineffective. 

The weight of evidence at present seems to be against the 
view of Bail, but whatever the interpretation, it is evident that 
we are here dealing with serum changed during the course of 
infection. 

From the preceeding it is evident that up to the present our 
idea of the normal serum in its relation to infection has been 
that it contains substances and exerts effects antagonistic to 
infection. 

In the course of work relative to immunity to B. pneu- 
moniz, the writers have observed a phenomenon which seems 
to show that, under certain conditions, foreign serum, at 
least, may produce an effect directly favorable to the course of 
infection, an effect somewhat analegous to the aggressive 
action described by Bail. 

As is well known, pigeons show an astonishing degree of 
resistance to infection with B. pneumonia, it being possible 
to inject into the peritoneal cavity of a pigeon, without any 
marked effect, a dose of virulent B. pneumoniz sufficient to 
kill many rabbits. Experiments were undertaken to determine, 
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if possible, the nature of this natural immunity and to try to 
discover whether or not it might depend upon the action of 
substances contained in the serum. By means of the technique 
employed in demonstrating the so-called Pfeiffer phenomenon, 
an effort was made to determine the effect of the combined 
inoculation of pigeon serum and B. pneumonie into the peri- 
toneal cavity of mice. Into mouse A, 1 ce. of emulsion of B. 
pneumoniz was injected, and into mouse B, 1 ec. of emulsion 
+ 1 ce. of pigeon serum. After one hour a small amount of 
exudate was removed by means of a capillary pipette, and this 
procedure was repeated at intervals for 12 hours. No constant 
differences could be determined in the two mice, either as 
concerns the amount or kind of exudate or degree of phago- 
cytosis. This experiment was also repeated using defibrinated 
pigeon blood instead of pigeon serum, with results as before. 

It was then thought that although there was no apparent 
effect when large amounts of the infectious agent were em- 
ployed, protection of the mice might be obtained when small 
doses, minimal lethal doses or slightly larger, were employed, 
and that the effects might be indicated by the complete protee- 
tion of the animal against the minimal lethal dose, or at least 
by its resisting the infection and so living longer than the 
control animal. 

To our great surprise, however, the animals into which the 
serum was injected simultaneously with the bacteria, instead 
of being protected, died more quickly than did the animals 
into which the bacteria were injected alone. This action of the 
serum we have found to be constant and occurs not only with 
pigeon serum but rabbit serum as well. 


EXPERIMENTS. 

In all experiments the same race of B. pneumonie was 
employed. This was isolated from the sputum of a case of 
lobar pneumonia and was transferred daily on human blood 
agar. Its virulence for mice was in this way kept fairly 
constant, but as the experiments were carried over a consider- 
able period of time they are not directly comparable, one to the 
other, as the minimal lethal dose varied somewhat. We have 
also had no method for determining accurately the dose from 
day to day, though in each experiment equal doses or mul- 
tiples of the dose could be determined by using emulsions. 
The standard employed was the growth on one blood-agar tube 
carefully washed off and emulsified in 0.85 per cent sodium 
chloride solution, 20 cc. usually being employed for this pur- 
pose. It is impossible, however, to have tubes always exactly 
the same size, and even if they are so, the amounts of growth 
invariably differ slightly. As regards dosage, 0.5 cc. of the 
emulsion made by washing one tube in 20 ce. salt solution is 
spoken of as 1/40 tube. The minimal lethal dose of the race 
employed was determined from time to time and found to vary 
between 1/50 and 1/80 tube. 

The pigeon and rabbit sera were obtained under aseptic 
precautions and the blood allowed to clot in sterile tubes and 
centrifugalized within a short time, so that in all cases the 
serum was used within 1 to 2 hours after removal from the 
body. Where the mixtures of bacterial emulsion and serum 
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were 1nDj}t d together, the mixture was made in the syringe 
immediately before injection. 
In each experiment the mice employed were of as nearly the 
same size and weight as possible. 
EXPERIMENT I, May 8, 1908. 


Mouse A. Intraperitoneal inoculation of 1/40 tube B. pneu- 


moni. 

Animal appeared quite sick for two days, then seemed somewhat 
better, but died on the morning of the sixth day. 

Mouse B. Intraperitoneal inoculation of 1/40 tube B. pneu- 
monie + 1.25 ce. pigeon serum. 

Animal appeared sick for two days and died on morning of 
third day. 

Mouse C. 
moniz + 1.25 cc. pigeon serum. 

Animal found dead on morning of third day. 


Intraperitoneal inoculation of 1/40 tube B. pneu- 


EXPERIMENT II, May 19, 1908. 


Mouse A. Intraperitoneal inoculation of 1/30 tube B. pneu- 
moniz. 

Death on fourth day. 

Mouse B. Intraperitoneal inoculation of 1/30 tube B. pneu- 
monie + 1 cc. 0.85 per cent NaCl solution. 

Death at end of fourth day. 

Mouse C. Intraperitoneal inoculation of 1/30 tube B. pneu- 
monie. 

Death on fourth day. 

Mouse D. Intraperitoneal inoculation of 1/30 tube B. pneu- 
moniz + 1 cc. pigeon serum. 

Death on third day. 

Mouse E. Intraperitoneal inoculation of 1/30 tube B. pneu- 
moniz + 1 cc. rabbit serum. 

Death on morning of third day. 
EXPERIMENT III, June 1, 1908. 

Mouse A. Intraperitoneal inoculation of 1/20 tube B. pneu- 
moniz. 

Death on fourth day. 

Mouse B. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.75 cc. rabbit serum. 

Death on second day. 

Mouse C. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.5 cc. pigeon serum. 

Death on third day. 
EXPERIMENT IV, June 19, 1908. 

Mouse A. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.5 cc. 0.85 per cent NaC] solution. 

Death on third day. 

Mouse B. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.5 cc. rabbit serum. 

Death in seventeen hours. 

Mouse C. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.5 cc. pigeon serum. 

Death in twenty-four hours. 
EXPERIMENT V, June 19, 1908. 

Mouse A. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.5 cc. 0.85 per cent NaC] solution. 

Death at end of third day. 

Mouse B. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monie + 0.5 cc. rabbit serum. 

Death in thirty hours. 

Mouse C. Intraperitoneal inoculation of 1/20 tube B. pneu- 


monie + 0.5 cc. pigeon serum. 
Found dead on morning of fourth day. 
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EXPERIMENT VI, June 24, 1908. 


Mouse A. Intraperitoneal inoculation of 1/20 tube B. pneu- 
moniz + 0.5 cc. 0.85 per cent NaCl solution. 

Death on fourth day. 

Mouse B. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monize + 0.5 cc. rabbit serum. 

Death on second day. 

Mouse C. Intraperitoneal inoculation of 1/20 tube B. 
moniz + 0.5 cc. pigeon serum. 

Death on third day. 


pneu- 


EXPERIMENT VII, June 24, 1908. (Mice larger than in Experi- 


ment VI.) 

Mouse A. Intraperitoneal inoculation of 1/20 tube B. pneu- 
moniz + 0.5 cc. 0.85 per cent NaCl solution. 

Death on fifth day. 

Mouse B. Intraperitoneal inoculation of 1/20 tube B. pneu- 
monize + 0.5 cc. rabbit serum. 

Death on third day. 

Mouse C. Intraperitoneal inoculation of 1/20 tube B. pneu- 


monizw + 0.5 cc. pigeon serum. 
Death on second day. 


Autopsies were performed on all mice. B. pneumoniz were 
cultivated from the peritoneal cavities, heart’s blood and or- 
Where 


other organisms were also obtained they were manifestly due 


gans in all cases. Usually these were in pure culture. 
to contamination at the autopsy. 

No constant differences in pathological findings were ob- 
tained. The amount of exudate in the mice into which serum 
had been injected was as a rule less than where the bacteria 
were injected alone, but this was not striking or constant 
enough for stress to be laid upon it. 

Results.—While the results are not striking, they have been 
almost constant. Not only has the simultaneous injection 
of serum not protected the animals, but in all experiments, 
but one, the animals into which serum was injected died more 
quickly than those which were injected with the bacteria alone. 
In the only experiment showing an exception (V), the mouse 
C, into which pigeon serum was injected, lived slightly longer 
than the control A, though on the third day it appeared more 
sick than A. 


jected, died much sooner than the control. 


The mouse B, into which rabbit serum was in- 
No explanation 
could be found for this exception. 

We have not succeeded in rendering an otherwise non-fatal 
dose, fatal by the addition of serum, but the difficulties are 
rendered greater by the great susceptibility of mice to B. pneu- 
monize. The results, however, are as striking as have been 
obtained in most of the experiments of Bail and others showing 
the aggressive action of exudates. 

Interpretation —We are dealing here with a phenomenon 
which seems to show that blood-serum may exhibit an effect. 
directly contrary to what we have considered the usual one. 
Instead of killing the bacteria or, at least, rendering them 
harmless, or of neutralizing their poisons, foreign serum when 
injected into an animal may increase its susceptibility or may 
render the bacteria, simultaneously injected, more virulent. 
Until we know more of the nature of B. pneumonie infection 
and immunity it is impossible to say just how this action is 
brought about. 
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[t is conceivable that when a foreign serum is brought into 
the peritoneal cavity precipitines are formed which carry down 
the bactericidal complement, or that amboceptors are present 
in the animal body for certain antigens in the serum, and that 
when these are brought together there occurs union and absorp- 
tion of the bactericidal complement, which is thus diverted 
from the bactericidal amboceptors. Since, however, it has so 
far been very difficult or impossible to demonstrate any bacteri- 
cidal action of serum for B. pneumoniz in vitro, such a view 
is purely theoretical. 

On the other hand, it is well known that foreign sera and 


foreign proteids may have a toxie effect when injected into 
animals. Under ordinary conditions, however, this effect is 
not very great in the case of serum, unless very large doses 
be injected, or unless the animal has been previously rendered 


hypersensitive, or reduced to a state of anaphylaxis, by the 
previous injection of a small amount of serum at a proper in- 
terval. In this case there can be no question of anaphylaxis, 
as the animals were fresh ones, in many cases only brought 
nio the laboratory on the day that the experiments were car- 


ried out. That the pigeon or rabbit serum may have had slight 
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toxic effects on the mice, however, is possible, though the injec- 
tion of larger doses of the serum alone than were emploved in 
the experiments had no apparent deleterious effects. We have 
found by experiment that 1 ce. of pigeon or rabbit serum in- 
jected into a mouse has absolutely no ill effects that can be 
detected. 

Lastly it must be questioned whether the results obtained by 
Bail and others with so-called “natural agegressines” may 
not have been due in part, at least, to the injection of serum 
together with the bacterial cultures, and not to anv specific 
substances contained in the exudate. This possibility does 
not seem to have been sufficiently kept in mind by Bail and 
his followers. 

As regards the writers’ experiments, we can only offer them 
as an individual case. Whether further studies will show that 
this is not an isolated instance of the infection favoring action 
of foreign blood-serum, we cannot state. However, it is here 
demonstrated that under certain conditions blood-serum, even 
of naturally immune animals, may not only not produce 
passive immunity in naturally susceptible animals, but may 


favor their infection. 


ACUTE AND CHRONIC GASTRO-MESENTERIC [LLEUS, WITH CURE IN 
A CHRONIC CASE BY DUOQDENO-JEJUNOSTOMY. 


By AtBerr L. Stavery, M. D., 


Visiting Gynecologist to the Garfield Memorial Hospital, 


Washington, D. C.; Former Resident Gynecologist at the 


Johns Hopleins Hospital. 


While gastro-mesenteric ileus was known to Rokitansky 
years ago it was not until Fagge reported his cases in the 
“Guy's Hospital Reports ” of 1872 and 1873 that the condi- 
tion was fully described and appreciated as a clinical entity. 
H. Campbell Thompson in 1902 discussed the subject exhaust- 
ively and stimulated renewed interest in it. Still later the 
reports of Finney, followed by those of Bloodgood, have so 
kept the matter before our attention that every surgeon is on 
the lookout and many lives are now saved through its early 
recognition. 
+1 


The acute form has been carefully considered; but the 


chronic has been overlooked and I believe in this latter field 
investigations will reveal conditions which have been misun- 
derstood, and symptoms which have been assigned to indiges- 
tion, to gastroptosis, and to dilatation of the stomach, or the 
result of disturbance of its motor functions, will be found to 
be due in a fair percentage of cases to a constriction of the 
small intestine by the mesenteric ligament, and studies will 
show that where the symptoms are persistent and severe, 
there is every reason to have confidence in the efficacy of 
operative procedure, a duodeno-jejunostomy. The obstruc- 
tion is due to traction on the mesenteric ligament and the 
superior mesenteric artery, which press against the small intes- 
tines at the duodeno-jejunal junction. The conditions found 
on operating are uniform. The stomach is dilated, the greater 


curvature being much lower than normal and the lesser 





usually sharply bent as a result of the distension. The duode- 
num, also much distended, is carried up close to the liver and 
forms a big U-shaped curve, with its lower termination at the 
mesenteric ligament. That the distension does not always 
end here has been attested to by those who have observed it 
to cease before it reached that point, and others, who have 
seen it extend beyond. In some of these cases dilatation of 
the cecum and the ascending colon has been noted. 

The query might arise, Are these peculiarities of gastro- 
mesenteric ileus, or are they the result of faulty observa- 
tion? The suggestion has been made that the condition is 
due to disturbed innervation of a certain portion of the small 
bowel. ‘There is considerable difference of opinion as to its 
causation. Recently attention has been called to it on ac- 
While it has been 


more particularly noted after abdominal operations, it is by 


count of its occurrence after operations. 


no means confined to them. In a table compiled by H. Camp- 
bell Thompson; of 44 cases mentioned, 12 followed opera- 
tions and + of these were abdominal. Three out of the last 
t referred to had gall-bladder or gall-duct disease. This 
seems to bear out a statement of Robson as to its frequent asso- 
ciation with gall-bladder inflammations, but the possibility 
of gauze packing or peritonitis must not be lost sight of as 
the cause of the nausea and vomiting. The other 8 cases men- 
tioned by Thompson followed operation on the kidney, ankle, 
knee, foot, breast; so the nature of the operation has no defi- 
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nite bearing on its development. It follows the administra- 
tion of chloroform more often than that of other anesthetics, 
ynsidered a positive etiological lactor. Patients 


laxed abdominal walls are predisposed, as are those 


with reli 
with prolapsed uteri and large hermie. It accompanies or 
follows ute and chronic wasting diseases. It may de- 
elop as a result of profound nutritional, nervous or toxic in- 


ffecting the stomach. These statements would sus- 


fluences, 


the theory held by Thompson, Box, and Wallace, who 


tain 
ralysis of the stomach as the primary cause. Then 


consider para 


mes the distension with gas and fluids. The distended 


stomach presses the duodenum down and against the spine 
and causes thi obstruction. Miiller believes the chief cause 


t » the dorsal recumbent position, aided by the debilitating 
effect of the anesthetic and the purging, which empties the 
wels and allows them to gravitate into the pelvis. Fagge 
and Morris attach more importance to the over-distension 
from gastric secretions. Another view is that the ileus is 
+] 


secondary to a rapidly developing atrophy of the stomach and 


n. Byron Robinson considers enteroptosis an im- 


quodenu 
portant factor. This relation is mentioned -by Glenard. 
{nother cause is excessive eating. A man who was ver 
much exhausted, from tramping around the country without 
food, ate a large meal, was seized with nausea and vomiting 
and died in two days. It also follows acute surgical injuries. 
Whatever theory may be correct, the traction of the prolapsed 
small intestines upon the mesenteric ligament with the result- 
ing obstruction at the duodeno-jejunal junction is a positive, 
It not a primary cause, 
\cute gastro-mesenteric ileus may exist without marked 
symptoms and there is little doubt that many unsuspected 
cases of moderate dilatation have been recovered from. There 
may be in the beginning nothing to indicate the severe con- 
dition which is imminent. After an operation nausea and 
omiting may exist and pain more or less severe may develop. 
While general abdominal pains sometimes are present, they 
are generally confined to the epigastric region. After a time, 
it may be in a few hours or after a few days, the pain lessens 
and the character of the vomitus changes. Instead of the 
ordinary ejections of an irritated stomach there are discharged 
by regurgitation rather than by active vomiting large quanti- 
ues of dark green or brown fluid. The intervals depend upon 
the degree of paralysis. When the stomach is much dilated 
they may be several hours apart. The amount of fluid ejected 
may be enormous. It is common to have as much as three or 
four pints expelled at one time. With the establishment of 
complete paralysis the patient feels easier, th pain may cease 
and aside from the prostration and great thirst he complains 
of very little. With the persistence of the condition the face 
becomes pinched and anxious, the weakness extreme, the 
thirst intense, the pulse rapid, the respirations quick and shal- 
‘ow and the temperature remains nearly normal, or is subnor- 
mal, The urine becomes scanty and toward the end the action 
of the kidneys may be entirely suspended. Clay-colored stools 
may exist Irom the absence of bile. Death from collapse 
finally ends the scene within two or three days from the onset 


of the trouble. Exceptionally death may occur within one 
day or after a week. 

In chronic cases the symptoms are less pronounced. The 
obstruction is less complete and a certain amount vf food is 
retained and assimilated. In slight degrees of distension there 
may be little to attract attention to the actual condition. A 
variable amount of distension of the stomach, pain or discom- 
fort, especially after eating, nausea and vomiting are the 
symptoms. The patients are usually constipated. In more 
marked cases the stomach may distend suddenly like a balloon 
after taking food, the pain becomes intense and the nausea 
and vomiting extreme. The vomiting is unlike that in the 
acute form. There is none of the bulky regurgitation. The 
physical signs are enlargement in the epigastric and left hypo- 
chondriac regions, extending sometimes as far as the pubes, 
There may be resonance or dulness, according as to whethet 
the stomach is filled with gas or fluid. If both are present, a 
splashing sound may be elicited. If only fluid exists, fluctua- 
tion can be detected. This was so apparent in one case that 
the surgeon ran in an aspirating needle and drew off two 
drams of thick greenish fluid with a queer odor. Thinking he 
had a pancreatic cyst, he opened the abdomen and let out 
three pints of fluid and stitched the walls of the supposed cyst 
to the skin. The man died shortly after the operation. The 
abdomen, outside the stomach area, may be retracted. Except 
in very thin subjects, where the distension is confined to the 
stomach and duodenum, it would be difficult to detect any tul- 
ness of the duodenwn. 

The difficulties in the way of diagnosis are rapidly disap- 
pearing under a more exact knowledge of the condition. 
Acute cases must be differentiated from a high obstruction of 
the small intestine, from acute ileus in other parts and from 
septic peritonitis. It is a most difficult matter to decide be- 
tween an acute gastro-mesenteric ileus and a high obstruction 
of the small intestine. The therapeutic test of washing out the 
stomach and changing the position of the patient may clear 
up the situation. The former condition is frequently relieved 
by these measures; the latter, never. Bloodgood, while admit- 
ting the extreme difficulty of the differentiation, thinks there 
are some points of difference. He says: * In high intestinal 
obstruction initial pain, accompanied perhaps by peritoneal 
shock, which may later sometimes disappear, and vomiting 
without marked distension are the symptoms, which differen- 
tiate it from acute distension. In the latter the initial pain is 
absent: the patient suffers from epigastric distress, the col- 
lapse is gradual and progressive ; the most characteristic symp- 
tom is the abdominal distension, beginning in the epigastrium 
and in some cases extending to the pubes. The distension is 
immediately relieved by the passage of the stomach tube. In 
high intestinal obstruction, in my experience, epigastric dis- 
tension is a very late symptom, and so far in my cases at opera- 
tion great dilatation of the stomach and duodenum has not 
been found.” In obstructions, due to bands, kinks or twists, 
there is not so much difficulty in diagnosis. There is at the 
seat of the obstruction an intermittent griping pain and in 
thin abdominal walls the peristaltic contractions, which cause 





the pains, can be plainly seen. The distension may be partial 
or general, depending upon the location of the ileus. Nausea 
and vomiting are severe, according to the completeness of the 
obstruction. At first the vomitus may contain food and 
mucus, later bile and finally stercoraceous matter. 

In gastro-mesenteric ileus there is the absence of colic. At 
first there may be a constant pain in the epigastric region ; but 
this, on the other hand, may be more generally distributed. 
In uncomplicated cases the distension may be entirely local. 
The yomiting in the beginning is not characteristic, but later, 
when the voluminous ejecta occur, it is strongly suggestive. 

In septic peritonitis there may be a chill and a rise of tem- 
perature. ‘There may be paroxysms, indicating the presence 
of an ileus or general distension, resulting from intestinal 
paresis. The vomiting is quite persistent. 

Chronic gastro-mesenteric ileus must be distinguished from 
dilatation of the stomach, due to other causes, from gastro- 
ptosis and from incomplete ileus of high origin. Dilatation of 
the stomach, alone, is due to obstruction in that organ, or at 
the pylorus, or to interference with its motor functions. There 
is no distension of the duodenum. The symptoms are not re- 
lieved by position. The vomiting may be different. In dila- 
tation of the stomach, where vomiting occurs, it may come at 
infrequent intervals. The patient may retain everything for 
three or four days and then, when the burden becomes excess- 
ive, the contents are poured out in a foul inundation. Unlike 
the vomiting of gastro-mesenteric ileus, it is dark gray in 
color and contains quantities of decomposing food and has a 
bad odor. In the gastroptosis of Glenard’s disease the stomach 
is drawn down to such an extent that the pylorus is com- 
pressed or kinked and the passage of food interfered with. 
It is believed the ptosis begins at the hepatic flexure of the 
colon; the stomach is then drawn down and, later, the rest of 
the transverse colon. Glenard thinks a narrowing at the duo- 
deno-jejunal junction sometimes occurs. This would indi- 
cate the occasional co-existence of gastro-mesenteric ileus with 
Glenard’s disease. The association of gastroptosis with dis- 
placement of the kidneys and other organs will assist in the 
differentiation. Incomplete ileus of high origin would be 
difficult to distinguish from the chronic gastro-mesenteric 
tvpe. Position, recommended for the relief of gastro-mesen- 
teric ileus, might help in removing doubt. The prognosis has 
een considered very bad. Until recently the condition has 
not been well understood and symptoms we now recognize as 
belonging to gastro-mesenteric ileus were given another inter- 
pretation. With a thorough appreciation of the etiology and 
a prompt resort to proper treatment it is reasonable to expect 
recovery in the majority of uncomplicated cases. 

The treatment is washing out the stomach and continuing 
this at intervals, until the symptoms are relieved. At the 
same time it is important to try the effect of position. Place 
the patient on the right side and elevate the foot of the bed at 
least three feet. The knee-chest position is recommended for 
intractable cases. In addition to the knee-chest position Bins- 
wanger recommends the use of bimanual taxis of the small 
intestines, using one hand in the rectum or vagina and the 
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other over the abdomen. Albrecht’ advises strongly in favor 
of washing out the stomach and placing the patient on the 
abdomen. If this fails, change the position to the knee-chest, 
alternating with the prone. He says the effects of the prone 
position are most striking. The vomiting ceases almost imme- 
diately, gas passes, the bowels move and the patient shows a 
marked general improvement. ‘The explanation of the relief 
afforded by the prone position may be accounted for in two 
ways, the relaxation on the mesenteric ligament, which allows 
gas and fluid to pass the point of constriction and the ease 
with which they afterwards pass through the intestines beyond 
the constriction.” Referring to the rapid pulse, which he has 
noticed after the relief of acute dilatation of the stomach. he 
thinks it is due to an inhibition of the sympathetic nerve. To 
prevent acute dilatation he advises restriction of fluids and, 
where operations are prolonged, spinal instead of general anes- 
thesia and suggests fixation of the flexure. Strychnia should 
be tried. Abdominal pads, although advised, could be of no 
use. 

Whether operative measures will find a place in acute cases 
remains to be determined. Usually the patient is in desper- 
ate straights. If other treatment fails, it would seem proper 
to do something, even if it be only a gastrostomy. If the 
theory of gastric pressure is correct, this measure ought to 
be of service. A prolonged operation is out of the question 
and the result would depend upon the skill and rapidity of 
the operator. 

In chronic cases the situation is different. No medication 
nor local treatment will relieve. An operation is the only 
means to effect a cure. The choice rests between a gastro- 
enterostomy and a duodeno-jejunostomy. The former pro- 
cedure has been advised in the acute form as a last resort and 
has resulted favorably in two or three cases. Byron Robinson 
has recommended, but has not made a section of the small in- 
testine at the duodeno-jejunal junction, bringing the two 
incised ends in advance of the ligament and making an end to 
end anastomosis. This does not seem very practical. The 
operation for chronic cases, which appeals to me and which 
has been suggested, but not performed, by Bloodgood, is a duo- 
deno-jejunostomy. The advantages over a gastro-enterostomy 
are evident. In the latter there is the possibility of regurgi- 
tation of pancreatic juice and bile into the stomach, and thus 
the establishment of a vicious circle. In duodeno-jejunostomy 
these fluids are deflected only slightly from their normal 
course and the danger of a vicious circle is avoided. 


1 Monatsschr. f. Geburtsh. u. Gynaek., XXVI, No. 5, p. 645. 

* Monks, of Boston, in experimenting upon the small intestines 
in the cadaver, found, when they were nailed on a board by the 
mesentery placed in a vertical direction, there was great difficulty 
in getting the fluids to pass on account of kinking. Edward M. 
Parker, of Washington, experimenting along the same lines, found 
that by suspending the intestines by the mesentery and running 
water through them from a hose, it passed not only without ob- 
struction, but with great rapidity, the coils straightening oul a8 
soon as the water entered. This may be known to those who 
engage in post-mortem work. In this way we can explain the 
benefit afforded by placing the patient in the prone position. 
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The following is the report of a case of acute gastro-mesen- 
teric ileus, following operation for appendicitis, inguinal her- 
nia and varicocele: 


A man, age 30, had chronic appendicitis for several years and 
from early childhood had worn a double truss for hernia of both 
sides. The left hernia had been cured by the constant wearing 
of the truss, but had left a markeé varicocele. The anesthetic 
chosen was ether; but a change was made to chloroform because 
the former acted badly. The anesthetic was continued for over 
an hour, at the end of which time his condition was excellent. 
During the afternoon he had marked nausea and at short inter- 
vals vomited small quantities of frothy fluid. This continued 
throughout the night and the following day. Pain in the ab- 
domen was intense from the beginning; many injections of mor- 
phia were required, and these gave little relief. The pain, while 
most marked over the upper part of the abdomen, was quite well 
distributed. At no time was the abdomen distended; but there 
was later a slight fullness in the epigastric region. On the third 
day there came a change. The vomiting occurred less frequently 
and was attended by no retching. There was at intervals of 
every two or three hours a regurgitation of several ounces, some- 
times as much as two or three pints, of a thin greenish-black 
fluid. The pain had ceased absolutely and the patient expressed 
himself as feeling very comfortable, but was very weak and 
thirsty. He began to look ill. The following day conditions re- 
mained the same, and I wished to wash out the stomach; but ob- 
jection was made and the step was deferred. In the evening an 
enema was given, and this relieved him of considerable gas. At 
the same time he vomited. I saw him that evening and ordered 
the nurse to turn him on his right side and elevate the foot of 
the bed, and left instructions to wash out his stomach, if relief 
was not obtained. From the moment the change of position was 
tried the symptoms completely vanished and he made a rapid 
convalescence. At no time did the pulse or temperature exceed 
100. 


The only case of chronic gastro-mesenteric ileus I know of, 


besides the one of my experience, is that of Bloodgood. 


His patient was a white married woman, 42 years of age. Two 
years before she had mumps, and during her convalescence she 
suffered from abdominal pain and nausea, and this persisted in- 
termittently up to the time of her death. During the last year 
she had five acute attacks, which consisted of pain in the left side 
of the abdomen, with nausea and vomiting. They lasted about 
three days and were relieved by calomel. In the intervals she 
suffered with indigestion and belching. She was thin and ner- 
vous. Abdominal signs were wanting, excepting epigastric re- 
Sistance and an indistinct mass situated between the navel and 
the right costal margin. At the exploratory operation, a moderate 
dilatation of the stomach was found. The duodenum was high 
up under the liver, distended and U-shaped and surrounded the 
pancreas, which was hard. The two were unusually movable. 
The duodenum was soft and compressible. The intestines were 
small and contracted, and there was a marked contrast in the size 
of the jejunum and the neighboring duodenum. As the condition 
was an unfamilar one he closed the wound. He had considered 
posterior gastro-enterostomy, but the operation did not appeal to 
him very strongly. After operation there seemed to be a slight 
improvement. He finally decided upon a gastro-enterostomy, but 
the patient died suddenly before he had the opportunity to 
operate, five weeks after the exploratory operation. 


Author’s case. Chronic gastro-mesenteric ileus. Operation, 
duodeno-jejunostomy. 
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Mrs. F., white, married, age 36, a woman of spare physique. The 
family history has no bearing. She had measles as a child and 
whooping cough three years ago. Menstruation began at eighteen. 
She has had two children, both living and well. The last concep- 
tion seven years ago resulted in a miscarriage. Infection followed 
and a pelvic abscess formed. Vaginal puncture was made at the 
Providence Hospital. For five days following the operation there 
was at frequent intervals vomiting of large quantities of dark 
green fluid. Her life was despaired of. Something, she does not 
remember what, brought about a happy change and she recovered; 
but her recovery inaugurated a complex of symptoms which had 
not existed prior to that time and which continued up to the time 
of the final operation. These were marked distension of the 
stomach, pain, generally severe, located in the stomach and ex- 
tending to the lateral portions of the abdomen, nausea and vomit- 
ing. The vomiting was frequent, but not invariably present. 
These attacks always followed the taking of food. No matter 
how digestible the latter, symptoms were always present; but 
very small quantities of broth gave the least discomfort. Milk 
had a bad effect. She has been obstinately constipated. The dis- 
tension occurred with remarkable rapidity, almost immediately 
after the taking of food, was limited to the stomach area and was 
always present, varying somewhat in the amount of tension. 
An attack would often last several hours and could only be re- 
lieved by drinking hot water and vomiting. Turpentine stupes 
modified the pain. The vomitus was always green and bitter. 
Occasionally she had vertical headaches and severe pains in the 
shoulders and arms. These pains she attributed to the condition 
of her stomach. During the seven years the symptoms persisted 
she had, as well as she could remember, about twenty attacks, 
during which the stomach became so distended that she lost con- 
sciousness. I saw her in the summer of 1907, with Dr. John 
Shaw, and, without recognizing the exact condition, advised an 
operation. She went to the Garfield Hospital, where a duodeno- 
jejunostomy was performed on December 16, 1907. At that time 
the stomach was much distended. There was a dome-shaped pro- 
jection, which occupied the epigastric region and extended an inch 
or so below the navel. A central incision was made. The stom- 
ach was distended with gas and the duodenum, about three inches 
in diameter throughout its entire length, extended well up under 
the liver and described a large U-shaped curve. The distension 
extended to the mesenteric ligament. The jejunum, while con- 
taining some gas, was soft and compressible and in no way re- 
sembled the duodenum. The pylorus would easily admit four 
fingers. Upon raising the transverse colon the bulging of the 
duodenum could be seen against the gastro-colic omentum. Be- 
low, the small intestines were contracted. The constricting cause 
was unmistakable and I decided upon anastomosing the duodenum 
and jejunum in front of the mesenteric ligament. This was ren- 
dered more easy on account of the large size of the duodenum. 
An opening was made from below, through the gastro-colic 
omentum, a part of the duodenum drawn through and anasto- 
mosed to the jejunum about a foot from its origin. The edges of 
the omental opening were stitched. After the operation she 
vomited almost constantly until the following morning; after 
that there was a gradual improvement and all irritation ceased 
about five o’clock the same afternoon. For the first thirty hours 
she was given salt solution by the rectum, and after that water 
by the mouth. On the third day she was allowed albumen water 
and broths, and these were continued for ten more days with 
little variation, when the button passed. After that she ate eggs, 
toast, tender beef and other articles without discomfort. The re- 
sults of the operation have been most satisfactory. At the present 
time, six months after the operation, she is entirely free from 
gastric distension and pain, can eat any kind of food without 
discomfort, and has gained about twenty pounds in weight. She 
can be considered cured. 
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THE STATISTICS OF TUBERCULOUS PERITONITIS FROM THE CLINI- 
CAL RECORDS OF THE JOHNS HOPKINS HOSPITAL, 


By Louts Hamman, M. D., 


| ssor late in Me dicine © and Dire ctor of the Ph (pps Dispe nsary, The Joh Ss Hopkins Hospital. 


In 1905, at the request of Doctor Osler, 1 went over the 
records of the cases of tuberculous peritonitis that had 
curred in the hospital during the first fifteen years of its 
life, and added a few subsequent histories to make the total 
number 150. With the permission of Doctor Halsted, Doctor 
Kelly and Doctor Welch, the surgical, gynecological and path- 
‘logical records were included in the study, so as to give a well- 
rounded statistic of the disease. As the table of ages will 
show, there are unfortunately very few histories of children, 
an age when the disease is particularly common and its mani- 
festations especially interesting. In the series only those 
cases have been included in which the diagnosis has been con- 
firmed by operation or autopsy, or in which the clinical pic- 
ture could leave little doubt about its accuracy. A number of 
pr ybable cases were omitted. 


Of the 150 cases 


84 are from the medical division. 


_ ™ si * gynecological division. 
s * surgical division. 


More than 18 cases appear in the surgical records, but these 
18 were admitted directly to the surgical side, whereas the 
others were transferred from the medical. 

Thirteen cases were admitted to the hospital twice and 


one 6 times. 


The ages of the cases are as follows (in two cases it is not 


stated in the histories 


1 to 10 years, 7 cases. 50 to 60 years, 5 cases. 
16 * 20 ws 35 om 60 “ 70 
26 * 30 - 54 —_ = oe. 2 
So * 40 ™ 28 = — = sf 2 


10 “ 50 “ 1] 


Our figures refer, as was before stated, almost exclusively to 
idults and give too low a number for children. In 346 cases 
ollected by Doctor Osler, 27 were under 10 years of age. As 
n other tuberculous lesions, however, the prevalence is most 
marked in early adult life. Over one-third of the cases occur 
in the twenties and over a half from the twentieth to the for- 
tieth year. This corresponds with other statistics. Of 164 
cases reported by Nothnagel, 87 are in the third and fourth 
lecades; of 218 by Wunderlich 109, and of 346 by Osler 158. 

The more frequent occurrence in the colored race is well 

lustrated. In 147 cases in which the color is stated, 70 are 
whites and 77 blacks. This is a very much higher percentage 
or the blacks than is apparent, for the number of white 
patients admitted to the hospital exceeds largely that of the 


blacks. Sixty-nine of the patients are ‘males, 81 females; 


Read at a meeting of The Lennec, a Society for the Study of 
Tuberculosis, Johns Hopkins Hospital, February 7, 1908. 





omitting the 48 gynecological cases there are 69 males and 33 
females. More men are admitted to the medical and surgical 
divisions than women, which partly explains the difference, 
Koenig in his statistics gives, of 131 cases operated upon, 120 
women and only 11 men, while of 106 autopsies only 18 were 
women and 88 men. Such differences are partly explained by 
the greater frequency of autopsies upon men, but operation 
is much more common upon women and the results of opera- 
tion are much more satisfactory. 

The family history is of importance chiefly as an index of 
exposure, but the clinical records frequently lack all mention 
of this point. Of 131 cases with a satisfactory family history, 
39, or 30 per cent, give a history of tuberculous antecedents. 

The symptom which first attracted the patient’s attention 
to his illness is of interest. In 146 cases the history is detailed 
enough to give us this information. 

Sixty, or 41 per cent, first noted pain in the abdomen. 

Twenty-two, or 15 per cent, came complaining of swelling of 
the abdomen. 

Twenty-seven, or 18 per cent, first noted general constitutional 
symptoms. 

Two cases complained of a lump in the abdomen. 

Seven of the gynecological cases entered the hospital on account 
of menstrual disorders. 

Two cases noted first shortness of breath, nine cough, four pain 
in the side, three diarrhea, one constipation, two painful mictu- 
rition, three a feeling of weight in the abdomen, one vomiting. 

One case came for a hernia operation and tuberculous peri- 
tonitis was diagnosed at operation. 

One case was admitted with a tuberculous knee and one case 
for a severe Pott’s disease. 


While in most instances the disease came on rather abruptly 
with well defined symptoms, it is interesting to note in how 
many it was well advanced before attracting the patient’s 
attention. Twenty-two cases were unconscious of their illness 
until abdominal swelling was well marked ; two sought aid be- 
cause they felt a tumor; and in a number of cases, particularly 
among those in the gynecological division, the condition was 
not suspected until an operation was performed. 

Some of the cases presented more special features of onset: 


Four of the cases simulated appendicitis and at least three of 
these went to operation with this diagnosis. 

Two cases simulated gall-bladder disease and one of these, after 
being seen by Dr. Osler and Dr. Halsted, was operated upon by 
Dr. Halsted for acute cholecystitis. 

Six cases had symptoms of intestinal obstruction. Three of 
these had symptoms of acute obstruction when admitted to the 
hospital, and in two the symptoms of obstruction, coming on with 
great abruptness, were the first evidence of disease. 

Three cases were diagnosed ovarian tumor before operation— 
a repetition of Spencer Wells’ classical mistake. 

Eighteen cases went to operation with a diagnosis of pyosal- 
pinx. 
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Two cases of special interest were diagnosed carcinoma; one of 
these was a woman admitted to the medical division complaining 
of gastro-intestinal symptoms. A large firm mass was discovered 
iliac fossa and the patient was transferred to the 

surgical side. At operation there was a large firm tumor mass 
invading the whole of the cecum and firmly adherent to the 
surrounding ructures. Inoperable carcinoma was diagnosed, 
the abdomen sewed up and the patient discharged from the hos- 
pital to return home to die. Three years later she was entered 
medical side, having been well in the interim ana 


in the right 


again on the 
having gained markedly in weight. 


The diagnosis was then reversed to tuberculous peritonitis. 
This case no doubt belongs to the interesting group of fibroid 


wereculous tumors of the cecum. The diagnosis of tuber- 


culosis is made with difficulty, even at autopsy. Properly the 


not be classed as tuberculous peritonitis, but I 
t as recorded. 


The second case was operated on by the gynecologists and the 
tubercles thought to be carcinomatous nodules; only a micro- 
scopical examination of an excised portion righted the diagnosis. 
One case was diagnosed cirrhosis of the liver. 


Considering how much alike the symptoms are in the two 
conditions and how frequently the two are associated, the mis- 


take causes no wonder. 


In 24 autopsies of persons dying of tuberculous peritonitis, 
Vierord found both lesions five times, and Friedlander five times 
in 88 sections. One case followed immediately after trauma to the 
Liicke cites a similar case and gives a full review of 
In the case he cites the child had enlarged retro- 
One instance followed abortion, one rheuma- 


abdomen. 
the literature. 
peritoneal glands. 
tism, one measles and two pneumonia. 


The most important symptoms and clinical findings dur- 


ng the course of the disease are as follows: 


One hundred and four cases complained at some time of ab- 
dominal pain. This is the most constant and most important of 
all the symptoms. 

Forty-two cases had vomiting and fifty-one nausea. 

Forty-eight cases were constipated, thirty-three had diarrhea 
and four alternating constipation and diarrhea. 

Six had blood in the stools. In one of these, tubercle bacilli 
were found in the feces; two more came to autopsy and both 
showed tuberculous ulcers in the intestine. 

Eleven cases complained of pain in the chest: four of these 
had pleurisy, three pulmonary tuberculosis, three both pleurisy 
and pulmonary tuberculosis, and one probably pulmonary tuber- 
cuilosis. 

Forty-seven cases had cough: in 34 there was clinically evi- 
dence of pulmonary disease; three more of the 47 came to autopsy 
and all showed pulmonary tuberculosis. 

Thirty cases complained of dyspnea; 24 of these had definite 
pulmonary lesions. 


Less common symptoms are loss of flesh in 61 cases; night 
sweats in 27; chills in eight, headache in 10; and painful mic- 
turition in seven. 

Fluid was present in the abdomen in 62 cases, or 42 per cent. 
In the cases in which the amount of fluid is stated either at 
operation or autopsy, in 56 cases, there was a large amount in 
-7, moderate in 15, and small in 14—over four litres being 


considered a large amount, under one litre a small. 
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There is no more interesting feature of tuberculous peri- 
tonitis than the tumor masses it frequently gives rise to— 
interesting because they are such stumbling-blocks to diagno- 
sis. Koenig was the first to call attention to their importance 
and to classify them and Doctor Osler has given them special 
emphasis in his article in the Johns Hopkins Hospital Reports. 
Spencer Wells’ error was the beginning of the operative treat- 
In our series there were palpable abdominal masses in 
The nature of this tumor 


ment. 
55 cases, or a little over one-third. 
could be ascertained at operation or autopsy in 43 instances 


and was: 


Re SOR in caves ccveusdacétsvesoenes 8 cases. 
ee IS o.oo ccc venteteevisiense y 4 
NE EET cccandes cece eeneeseeneeeone 6 
SD, BONO xcewendteceses eeeuuwiedaweaen 1] 
ence bonttaune sane i anin ] ws 


Pelvic masses discoverable on vaginal 
SE) aed ndcesenccensdeuserdceaned 
The following abdominal conditions were present on exam- 


ination: 


ID 5 cs suas kawweeken dweken ene weels 14 cases. 
PE cant Ket tineee eae cee heen 24 ti 
EE Er ee rT re 16 
SD IR. ccccndnsccenseunsetseenens 3 . 


Nine cases showed intestinal peristalsis; four of 
these had intestinal obstruction. 

It is best to divide the clinical complications of tubercu- 
lous peritonitis into two groups; (a) the tuberculous complica- 
tions and (b) the non-tuberculous. 

The tuberculous complications which could be made out 


clinically were: 


Peay CHIU OUINNEE: occ cccveccacesesss 25 cases. 
Probable pulmonary tuberculosis........... 10 ” 
PROUTMET WEE GHIOMs oc ccecccesscsseesess 21 
ND crete 55d gee ae ae eee eae eae 21 
Pe I, oo cbc wkensaedeedewen dees 3 
po a ee eee 3 
Intestinal tuberculosis (tubercle bacilli in 
CURE: ocd ass adds deneeeseanecennnneees 3 ' 
Probable intestinal tuberculosis (blood in 
DED, cxdwbasbaekddseucesaasteenceuns 5 
ee 3 


Tuberculous POTIcMrGIte 2... cccccccscccsess 2 


Some of the cases had more than one tuberculous complica- 
tion: e. g., pulmonary and pleural or intestinal tuberculosis, 
so that these figures overlap. Of the 84 medical cases there 
were, however, in 50 (60 per cent), tuberculous lesions else- 
where discoverable clinically. 

I wish particularly to emphasize this frequent association 
as, in obscure abdominal conditions, a pleural rub, rales at an 
apex, enlarged glands or a nodule in the epididymis may give 
the diagnosis: 

Of non-tubercular complications: 

7 had arteriosclerosis. 

3 “ nephritis. 

1 “ phlebitis. 

1 “ gastric ulcer. 

4 “ marked pigmentation of the skin 








[t is customary to make three divisions of tuberculous peri- 
tonitis, although the groups are ill-defined and one runs in- 
into the other. The classification is based upon the 


SeCNSLDI\ 


conditions found at autopsy or operation and it must be re- 
membered that what was an ascitic form may have become 
converted into a fibrous or purulent form before operation or 
death 


Of 103 cases that were operated upon or came to autopsy: 


55 were of the ascitic type. 
fibrous type. 
5 ' * “suppurative type. 


Wunderlich’s figures compiled from 500 operations show a 
preponderance of the exudative form: 
344 were of the ascitic type. 
—= * “ “fibrous type. 
50 “ *“ “-sgupurative type. 


In analyzing the blood examinations we have considered 


only the leucocytes. Counts are given in 65 cases. Of these 


the counts are: 


SN II tata hie ca hn das sikre codtig bias in pl gave valasacnleracal 


10,000... 38 “ 


Between 5,000 and 10,000..............000. 
10,000 a caNierwan.es ciekateace 8 ry 
15,000 20,000. .... ye eee be 8 
20,000 Ee ica a Goma eee 2 
40,000 IN GoharSa cis ai. bailed bar ee anil l 


In 70 per cent of the cases the count is under 10,000 and in 


83 per cent under 15,000. The eleven cases with higher 


counts had complications. One case with a high count of 42,- 


000 had on admission only 12,000. The patient had general 


tuberculosis and the 


Anot 


count on admission and the gradual but steady rise came on 


high count came shortly before death. 
er case where the highest count was 24,000 had a normal 
with svimptoms of obstruction. Dr. Bloodgood has suggested 
this as a diagnostic feature. 

Of the eight cases with counts between 15,000 and 20,000: 


One had intestinal obstruction. 
One had pneumothorax with turbid fluid in the pleura. 
One had fecal abscesses. 

Three had general tuberculosis with pulmonary cavities. 

It is apparent that in uncomplicated cases of tuberculous 
peritonitis there is no leucocytosis. An average of a number 
of differential counts gives practically normal proportions, 
riz 


Polymorphonuclear neutrophiles 


Small MOMOMUCIATS . 2... cc cccccccscecs 10 
Large mononuclears ........ 7 
Transitions 2 
ID, 5. 5 a Sdn Sed are aie a Wena 1.5 


The temperature in nearly all cases was an irregular one, 
usual] 


vy up in the evening and down in the morning, many 


charts showing a daily variation of 6 In a few instances 
the temperature was continuous with only slight daily varia- 
tion, simulating a tvyphoid-fever chart and rendering a diag- 


nosis difficult. However, even most of these have the typi- 


cal up-and-down curve later in the 


disease. A noteworthy 
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feature of some of the charts is the great length of time dur- 
ing which the temperature was markedly subnormal. 


In 5 cases the temperature never exceeded 99°. 


~~ = the highest temperature was between 99° and 100° 
“ 99 « ‘ «“ « ‘ 100°“ 49} 
“= . . * * 101° “ = 192° ; 
| 7 102° “ 103° } 
—- . 103°“ 104 
“9 « " ‘ ‘ 2 104°“ 105 
> 2 : ‘ x ™ 105° “= 106° 


As is seen, in most cases the fever is considerable. 


There are records of urine examination in 132 cases: 


10 cases had a large amount of albumin. 
so |” “a trace. 

33. C** “albumin and casts. 

a few casts without albumin. 


9 
o 


The diazo reaction was performed in 55 cases: 





I eo oe le en a Oe tein aly pdamaceia aes 34 times. 
0 a ee ee 14 : 
eo oe hd chiral la uk wahare ine Kase SR 7 ' 


Thirty-five cases of the series came to autopsy: 


Eighteen cases showed the lungs definitely involved and in four 
more there were the remains of old tuberculous lesions. 

Twelve cases had an associated peritoneal and pleural tuber- 
culosis and nine more showed pleural adhesions without demon- 


strable tubercles. 
In two cases there was an associated peritoneal and pericardial 
pericardium without 


Di APNEA. 


tuberculosis and in one more an adherent 
demonstrable tubercles. 
One case showed tuberculosis of all three serous membranes. 
Two cases had adherent pleure and pericardium without demon- 


on 


strable tubercles. 

In one case there was peritoneal and pleural tuberculosis with 
adherent pericardium in which no tubercles were found. 

In 27 cases the glands were definitely involved. 

In only one case was the peritoneum the sole seat of the tuber- 
culosis in the body, although there was an adherent pericardium. 

One case is described as primary intestinal tuberculosis; an- 
other as primary in the tubes. 

The 
ration in six. 


intestines were There was perfo- 
In 13 of the 18 the lungs were also involved. 


involved in 18 cases. 


These anatomical records bring out several important 


points: 
1. The great rarity of even apparently primary peritoneal 
such case in the series. 


tuberculosis. There is only one 


Miinsterman reports only one case in 46 autopsies and 
Borschke two in 226 autopsies. 

2. The great frequency with which more than one serous 
membrane is affected. In 29 out of our 35 cases there was, 
besides the peritonitis, an associated pleuritis or pericarditis 
or both, although in 13 of these no tubercles could be demon- 
strated in these secondary lesions. 

A colored boy was 
admitted six times to the medical division, each time with the 


The peri- 


3. One case is of particular interest. 


ee eres 


diagnosis of tuberculosis of the serous membranes. 
foneum was first invaded, then the pleura, then the pericar- 


dium. At autopsy there was an old fibrous peritonitis, pleu- 
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ritis and pericarditis, but the only definite tuberculous lesion 
in the body was a small calcareous nodule in the lung. The 
case belongs to the group of cases called multiple serositis or 
polyorthon nitis, which group includes the instances de- 
scribed by Curshman as “ Zuckergusleber” and by Pick as 
“pericarditic pseu locirrhosis.”” Certain of these instances are 
definitely tuberculous, but in most the tuberculous nature of 
the lesion Is not apparent. Whether or not they are all tuber- 
culous the whole question of their etiology is extremely in- 
teresting, but too lengthy to be discussed. Nicols and Kelly 
both give excellent reviews of the subject. 

It remains finally to say a word about the prognosis. The 


immediate results are as follows: 


Discharged from the hospital as well...... 16 cases. 
a i ee we we 71 
Ec cotaSevenween cee 15 

Re ee ee eee 48 


This gives an immediate mortality of 32 per cent in all 
cases. The gynecologists have by far the best record—only 
five deaths in 48 cases, or 10 per cent. 

An effort was made to discover the subsequent results in 
the patients leaving the hospital. All were written to and 
those living in the city were personally hunted up and visited. 
From Dr. Bloodgood I obtained the after-results in a number 
of the surgical cases. In all 48 cases were heard from. Of 


these : 
14 were reported dead.................33 per cent. 
7 ” living but not well. .16 
22 “* " living and quite well.51 
Of the 14 cases reported dead: 


Three died within three months. 
One died within one year. 
Three died within two years. 


THERAPEUTIC NOTE ON THE ACTION OF LECITHIN IN EXOPHTHAL- 
MIC GOITER. 
By Henry J. Berkey, M. D., D. Se., 


Baltimore. 


During the past few years there have been occasional pub- 
lieations concerning the benefit derived from the administra- 
tion of the salts of phosphoric acid in Graves’ disease, espe- 
clally the sodium salt and the glycerophosphates. Thus, 
Vetlesen reports a series of forty cases treated with moderate 
doses of sodium phosphate, all of them being benefited in 
varying degree, 

For the past three years I have used an alcoholic solution of 
lecithin, with very excellent results, in many cases of nervous 
asthenia (not psychasthenia), and much more recently have 
extended its service to a few cases of exophthalmic goiter with 
strikingly favorable effect. 

Remarkably, the neurasthenics and goiter cases, despite the 


nauseous and disagreeable odor of the solution, cling to the 









































One died after one year from acute intestinal obstruc- 
tion. 

One died after three years from carcinoma. 

One died after four years from an operation said to 
have been for gall-stones. 


Of 


> 


the 7 living but not well: 

One was living after 10 years. Feels strong and well 
but sinus persists. 

One was living after six years but has tuberculous 
glands in the neck. 

One was living after six years, has attacks of abdomi- 
nal pain but is otherwise well. 

One was living after six years; writes that she is thin 
and weak. 

One was living after four years with a persisting 
sinus. 

One was living after two years with a persisting 
sinus. 

One was living after one year but with a swollen ab 
domen and enlarged liver. 


Of the 22 living and well: 


2 cases living and well after 10 years. 


1 case - 8 
2 cases ¥ “ “ “ q 
1 case ‘a ad ws “ 6 
1 5 
2 cases H 
6 - 3 
4 2 
3 1 


Tuberculous peritonitis is then a very fatal disease ; and even 
when there is improvement, the after-results are not very bril- 
liant. Still one can never say what the outcome will be in a 
given case and some of the least promising turn out the best. 
One of the cases that recovered had, besides the peritonitis, 
pleurisy with effusion, pneumothorax and tubercle bacilli in 
the sputum. 


remedy as an opium habitué does to that drug, and never seem 
to tire of it until the nervous symptoms have been allayed, 
and the gain in weight approaches the normal. Again, all 
goiter and asthenic patients who are placed on lecithin state 
that an hour after the medicine is taken “the nerves” are 
quieted, and for a time there is a cessation of the acute symp- 
toms, such as tremor, and thereafter a slow return—at the 
first—after some hours. Some of the patients compare the 
tranquillizing effect to that of the bromides, but assert that it 
is much greater. 

As an experiment, I have placed a number of cases of as- 
thenia for alternate weeks on lecithin and a compound prepa- 
ration of the glycerophosphates of sodium, calcium, iron, and 
manganese, either with or without the glycerophosphate of 
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quinine and extract of gentian, only to find that they lost 
weight with increase of the nervous phenomena on the glyc- 
erophosphates, and gained in weight with abatement of the 
neryous symptoms while on the lecithin. In each week the 
hype ralimentation and degree of enforced rest remained the 
same, so nothing could be attributed to differences in exercise 
or diet. 

The lecithin preparation is a product which in some in- 
stances requires careful handling. When there is disturbed 
digestion it is out of place, and in such an event other rem- 
edies that are better suited to allay and restore to its normal 
ondition the disordered alimentary canal, must first be em- 
ployed. Again, in certain cases, its action should be carefully 
watched, lest it induce extensive erythematous rashes, to the 
annoyance and discomfort of the patient. Furthermore, leci- 
thin, per se, is an entire failure without the assistance and 
support of a milk diet. I can recall no instance of its com- 
plete success in either asthenia or Graves’ disease when milk 
was not tolerated, and at least one litre of milk must be taken, 
daily, by the patient. 

We do not, however, rest on an entire milk diet in these 
cases, but allow all wheat foods, eggs, raw and cooked, all 
suitable green vegetables, as well as fruits, and only cut out 
meats, sweets, and especial foods which are known to dis- 
agree with the patient; and everyone has his own food idiosyn- 
crasies, which must be respected. Patience, the careful notice 
of trivial symptoms, as well as their judicious treatment, will 
repay in the increased comfort of the patient. 

None of the sufferers from asthenia, and but one of the 


eases of Graves’ disease. was subjected to the full rest treat- 


ment in bed. At first such patients are compelled to rest from 
9 o'clock p. m. to 9 o'clock a. m., and the remainder of the day 
is spent out of doors, practically idling (and even this, in 
the case of patients in poor circumstances, is often impos- 
sible). After the gain in weight is pronounced, and the nerv- 
ous symptoms show signs of abatement, they are encouraged 
to take up the lighter portion of their daily routine, and if 
they still gain, more and more of the ordinary occupations of 
life are gradually added, though for the time being active 
exercise 1s always restricted. 

Though lecithin is probably a constituent of every cell of 
the body, and especially of the neurons and leucocytes, its 
action as a medicine is not fully understood. As an 
erythrocyte producer, with part passw increase of the leuco- 
cytes up to 18,000 per cubic millimeter, it has no equal, 
iron, manganese, phosphorus compounds, falling far behind 
it, as is shown in instances of pernicious anzemia, chlorosis, 
and ordinary anemia. As a rule it acts best when hemoglobin 
is below 70 per cent and the coagulation of the blood is slow. 

It is also conceivable that lecithin acts as an anti-thyroid 
hormone. When the thyroid secretion is overactive there is 
a progressive loss of bodily weight—digestion and assimila- 
tion being assumed as normal. When the thyroid hormones 
are in partial or entire abeyance—the same conditions apply- 
ing—there is a progressive gain in the bodily weight. That 
an increase in weight follows the administration of lecithin 
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is rather singular when it is remembered that the active con- 
stituent is phosphorus, which together with iodine—the pe- 
culiar stimulant of the thyroid gland—is usually recognized 
as an excitor to the secretions of the named gland. 

Now, we have, apparently, the reverse action, the phos- 
phorus nullifying the activity of the thyroid hormone, or to 
put it in the vulgate, we find the phosphorus compound stop- 
ping the active nervous symptoms in the two maladies, nerv- 
ous asthenia and Graves’ disease, maladies that upon the sur- 
face are entirely different in their etiology. 

The most plausible explanation of its powers is that it stim- 
ulates (through the agency of the leucocytes) the resistive 
powers of the tissues in general to greater activity; probably, 
also, it increases the secretions of the closed glands, such as 
the suprarenals and portions of the pancreas, as well as assists 
in erythrocyte formation and increases the phosphorus con- 
tent of the leucocytes of the blood. 

A word further. We have not finished with the neur- 
asthenic and Graves’ cases when the lecithin has abated the 
active symptoms of disease. No resource of hygiene should 
be relaxed. Hyperalimentation should be continued indefi- 
nitely, the restriction of active exercise should be pursued 
until the last symptom of the malady has abated for weeks, 
and minute doses of arsenical salts, notably potassium and 
sodium combinations (not arsenious acid), should be resorted 
to in minute doses to help keep up the effect of the lecithin, 
for at this late stage the arsenical salts seem materially to aid 
the permanent recovery. The two chemicals, arsenic and phos- 
phorus, are apparently antagonistic in their action, yet here we 
find them assisting each other in effecting the patient’s re- 
covery. Evidently we have not arrived at an unequivocal 
knowledge of these several chemical messengers, and a more 
widely extended investigation should be made in the labora- 
tory. Indeed, the purport of this article is solely suggestive, 
and in no wise positive. 

In order to determine in some measure the action of leci- 
thin upon the organism, I had an investigation made at the 
Detention Hospital, which was confined to blood examina- 
tions, lecithin being given to healthy and diseased patients. A 
number of nuclein preparations, of American, as well as 
French derivation, were tried along with it. The aim was to 
induce a high leucocytosis together with an increase in the 
hemoglobin percentage. Of the various preparations used the 
alcoholic solution of lecithin was the only one that induced 
constant results, causing an increase in several instances of 
from 7000 up to 18,000, and never less than 12,000 leucocytes 
in healthy subjects; also, if there was a degree of anzemia pres- 
ent in those less healthy it produced a rapid increase in 
hemoglobin. If the hemoglobin was already high, no effect 
was induced beyond a moderate leucocytosis. 

No effect upon the urinary secretions was noted during 
these experiments, beyond a moderate increase in the volume 
execreted. These results were in entire accordance with pre- 
vious clinical observations. 

Besides being a constituent of cells, particularly of the 
neurons, lecithin is found as a constituent of the basophilic 
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eranules of the leucocytes; and the result demonstrated by 


the above investigation is that in all probability a portion of 
the substance is absorbed from the intestinal canal and used 
by the economy to further the production of these corpuscular 
elements of the blood, and, accordingly, may become a source 
of energy for the entire organism. In what state or condition 
it is absorbed into the blood-vessels of the gastro-intestinal 
tract is a matter of speculation. It is a fairly stable product, 
not oxidizing readily, and especially is this true of the alco- 
holic solution to which is added a small amount of glycerine.’ 
Under especial conditions it splits up into fatty acids, glyc- 
erine, phosphoric acid, and cholin, but as the sum of its effects 
upon the organism is totally different from that of its constit- 
uents, it is probably fair to assume that it is taken up by the 
white corpuscles of the blood in an unchanged form, and dis- 
tributed throughout the body. 

[ append the abstract histories of four cases of Graves’ dis- 
ease, two of them being of severe type, the others mild 
instances. 

Case I.—Mrs. H. S.; ext. no children. The patient 
had been in good general health up to July, 1907, and at that 
date weighed 169 lbs., which was above her normal weight. 

In early August she became nervous, tremulous, sleepless, 
with rapid loss of flesn; her neck enlarged and her eyes became 
Dyspnea and tachycardia followed. At 
Great weakness 


28 years; 


somewhat prominent. 
times the patient was drenched in perspiration. 
and slight blueing of the extremities followed. 

She was first seen on October 18, 1907, at which date she 
weighed 101 lbs. The examination showed her eyes to be slightly 
prominent, the thyroid gland somewhat enlarged, with con- 
siderable pulsation of the neck arteries. The pulse rate ranged 
from 96 to 110, high tension. There was accentuation of 
all the heart sounds. No von Graefe, Moebius, or Stellwag signs. 
reflexes hyperactive, especially the light and 
reflexes exalted, and 

Muscular mechanical excitability 
extremely well marked. Dermographia brilliant. Hyperidrosis, 
especially well-defined about the hands and feet. The perspira- 
tion had a peculiar odor. Tremor was well marked, especially in 
the facial muscles and hands. She was very much disturbed by 
various obsessions which have made their appearance within the 
Neck measurement 29 cm. over the thyroid 
Urine negative for albumin and 


with 


Internal ocular 
sympathetic reactions. 
the superficial ones very active. 


Deep every where 


past two months. 
gland. Hemoglobin 68 per cent. 
sugar. 

The patient was placed on lecithin and a ful! milk and egg diet, 
with a restriction of all unnecessary work, and was instructed to 
rest out of doors as much as possible. During the first week of 
this treatment she lost an additional pound. During the follow- 
ing two weeks she gained 7% Ibs., with considerable abatement 
of the nervous phenomena, the obsessions excepted. From this 


‘The preparation of lecithin used in these investigations is pre- 
pared from the yolk of the egg by Messrs. Fairchild Brothers & 
Foster in their laboratory. In contrast to most of the emulsions, 
etc., now on the market, it appears to be entirely stable as well as 
of definite content, each fluid drachm representing a grain of leci- 
thin, the equivalent of 1/25 gr. of organic phosphorus. A half- 
bottle placed on the table in my office on May 25, 1907, and sub- 
jected since that date to all room temperatures, also to frequent 
uncorkings, is now entirely unchanged in appearance as well as in 
therapeutic activity. These qualities it probably owes to the com- 
paratively large amount of alcohol contained in the solution. 
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date there was a steady gain in avoirdupois and great general 
improvement. On December 15th her weight was 115 Ibs.; the re- 
flexes not so active; tremor hardly noticeable; dermographia 
faint; hyperidrosis lessening; and the thyroid decreasing in size. 
The heart sounds were now normal, pulse 84, steady, regular, ten- 
sion 140 mm. The phobias and obsessions are not so prominent, 
and accordingly do not cause her so much distress. 

An examination made on January 26, 1908, showed that the 
dermographia, reflexes, and tremor have entirely abated, but a 
lessened degree of mechanical muscular irritability still remained. 
Her obsessions were not prominent, and she is inclined to be 
ashamed of them. Pulse 72. Heart’s action normal. The thyroid 
was still receding, and her neck vessels showed no signs of 
pulsation. 

Her increase in weight continued, until in March it 
125% Ibs., after which she did not gain, but remained stationary. 
The lecithin was now discontinued and the glycerophosphates 
were substituted, and to the end of June there has been no re- 
turn of the nervous phenomena. Occasionally her obsessions 
still crop out in modified form, but are becoming more and more 
Her neck now measures 27% cm. over the thyroid 


reached 


infrequent. 
gland. 
The patient now presents every appearance of physical health. 


II.—Miss K. L.; wt. 32 years. She was first seen on 
At this date there were headache, insomnia, 
vertigo, with marked mental irritability, as well as complete 
change of disposition. There had been very considerable loss of 
weight, how much is not known, as the patient was not acquainted 
with her normal avoirdupois, but she had been comparatively 
stout, with a height of 5 ft., 5 in. She weighed when seen 116 
lbs. The skin was dry, pigmented, and in wrinkles over the face 
and neck and hands. There was slight exophthalmos, with a 
pulse constantly from 100 to 110. The tension was high. There 
was accentuation of all the heart sounds. The thyroid was above 
normal size, but not distinctly swollen, nor did the vessels of the 
neck pulsate greatly. A fine fibrillary tremor, intermingled with 
some coarser twitchings, was noticeable about the muscles of the 
face and hands, which increased on the slightest excitement. 
Neither the Stellwag nor von Graefe signs were present. The 
pupils were hyperreactive to light, the sympathetic and McCarthy 
stimulus. The deep and superficial reflexes were markedly in- 
creased, as was likewise mechanical muscular excitability, in the 
scapular, pectoral, brachial, and thenar muscles. Dermographia 
was not marked. Hyperidrosis and relaxation of the vaso-motor 
system were moderate. There was no disturbance of digestion. 
The urinary analysis was negative for sugar, albumin and indican. 
Hemoglobin 70 per cent. The menses were irregular. 

Under lecithin and a special diet, combined with moderate rest, 
the symptoms gradually subsided, her mental irritability de- 
creased and she again became even-tempered, while the dermo- 
graphia, hyperidrosis, eye, superficial and deep reflexes returned 
to the normal. The pulse fell from 100 to 78-72 beats, the heart 
sounds became normal, and nothing but a muscular mechanical 
irritability, slightly above normal, remained by the middle of 


CASE 
November 7, 1907. 


January, 1908. 

At the end of December, 1907, Miss K. L. became fully conva- 
lescent, resumed her work in greater part, and though she has re- 
ported to me from time to time there has been no return of the 
symptoms of the nervous malady. In January her weight was 
135 lbs., and there has been a slight gain since that date. 


Case III.—Mrs. C. F.; et. 32 years; married for four years; no 
children; normal weight 135 lbs.; seen for the first time May 4, 
1907. She then complained of general nervousness, insomnia, 
tachycardia, some dyspnea, and dyspeptic symptoms. In addition 
there were muscular weakness and shortness of breath on walk- 
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ing any distance. There were no indications of disturbed mental 
action, beyond restlessness, and a certain degree of inability to 
concentrate the thoughts. Her menses were very irregular. 

The physical examination showed slight exophthalmos, a trifling 
swelling of the thyroid gland, with some pulsation of the neck 
vessels. The heart's action was fercible, tension somewhat high, 
the pulse constantly from 96 to 108 beats. All the heart sounds 
were accentuated. A mixed coarse and fine fibrillary tremor was 
noticeable about the face and hands. Mechanical muscular ex- 
citability was well marked in the extremities and pectoral muscles. 
The reflexes, deep and superficial, were plus. Hyperidrosis was 
only slight, and most noticeable about the hands. Dermographia 
was decided. The pupils were 2 mm., the internal reflexes hyper- 
reactive to light, sympathetic and consensual stimuli. No von 
Graefe, Stellwag, or Moebius signs. 

Hemoglobin 70 per cent. Coagulation good. Urine negative as 
to sugar and albumin. The patient was ordered rest, fourteen 
hours a day in bed, the remainder of the time idling on the porch, 
a diet mainly of milk and eggs, and a prescription of the glycero- 
phosphates of iron, manganese, and sodium. She weighed 114 
lbs., a drop of 21 Ibs. since January, 1907. Two weeks later she 
weighed 111 Ibs., and there was no appreciable lessening of the 
nervous symptoms. Lecithin was then ordered, diet as before, 
with a rest of 14 hours a day in bed. To this was added an 
abundance of water. On May 28 she weighed 118 lIbs., and there 
was some slight indications of beginning subsidence of the height- 
ened heart’s action and exalted reflexes. The pulse had fallen to 
84 beats per minute, while the high tension had decreased. Dur- 
ing June she continued to gain in weight up to 124 lbs. At this 
date the dermographia, reflexes and tremor had markedly sub- 
sided, the insomnia had improved, the attacks of dyspnea were 
infrequent, and she could take a moderate amount of exercise 
without inconvenience. 

Toward the middle of June she left the city, and was given a 
prescription of sodium, calcium, manganese, and iron glycero- 
phosphates with gentian, with instructions to continue it indefi- 
nitely, to restrict her exercise, and to continue on the diet. Once 
during the summer I heard from her to the effect that her nervous 
symptoms were more aggravated. 

In September she again came under my charge. Her general 
condition was not nearly so bad as in the early part of May, but 
the reflexes, muscular mechanical excitability, hyperreactive pu- 
pils, as well as the tremor were quite noticeable. The thyroid 
gland had not increased in size, nor was the overaction of the 
heart so great, the pulse being steady at 90 beats. The weight 
had fallen to 118 Ibs. She was again ordered rest in bed for 14 
hours a day, with the balance of the time in the fresh air and 
sunlight. 

The diet for the time was almost entirely milk in various forms, 
eggs, and fresh vegetables, something every two hours in small 
quantity, with lecithin thrice daily. Within three weeks there was 
a well marked improvement; the reflexes of all kinds had less- 
ened in excitability, as had likewise muscular irritability; the 
tremor had ceased entirely, while the dermographia had vanished. 
The patient at the end of a month weighed 124% lbs. 

Her diet was now considerably modified to a more ordinary one, 
with abundance of milk and no red meat, with lecithin every other 
week, and no medicine during the intervening time. The pulse 
was now steady at 80 to 84 beats, and by January 1 it had fallen 
to 78 beats. The heart sounds were entirely normal. The slight 
swelling of the thyroid gland had also receded. For the past six 
months she has been entirely normal, her nutrition is good, there 
is no nervousness, the pulse is stationary at 78 to 80 beats, and 
there is no high tension; also she sleeps well. The only thing 
abnormal is that she is obliged to avoid fatigue from any source. 
If for any reason she is overtired, she experiences a feeling of 
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great muscular weakness and exhaustion, and requires to be ab- 
solutely quiet for twenty-four hours. During this asthenic state 
the pulse does not rise, nor is there any increase of the reflexes. 


Case IV.—Mrs. M. S.; wt. 45 years. This patient has had a 
checkered career, but was in fair health up to seven years ago, 
when she was operated on for an “abscess of the ovary,” then 
later for several minor pelvic conditions, ending four and a half 
years ago with ablation of the uterus and appendages. 

Gonorrheal infection is certain; luetic very probable. About 
eighteen months ago she began to show the characteristic signs of 
Graves’ disease, and underwent a partial thyroidectomy « year 
ago this past April. There was considerable improvement after 
the operation, but later a return of her old symptoms, which was 
followed eight months ago by a second partial lobectomy. For a 
few weeks after the operation there was a return to more norma! 
conditions, then an increase of the symptoms of the malady. 

The patient was admitted to St. Joseph’s Hospital, April 7, 
1908, suffering from “ rheumatism ”’ of the right shoulder, nausea, 
vomiting, and profuse hyperidrosis. 

She presented the customary appearance of Graves’ disease of 
moderately severe type, exophthalmos, rapid pulse, increased ear- 
diac action, shortness of breath, dermographia, well marked 
tremor, with exaltation of the deep and superficial reflexes. 
Added to these were over-active pupils, profuse hyperidrosis, 
and exaggerated muscular excitability to mechanical irritation. 
A very small remainder of the thyroid body is palpable. The eyes 
bulge very appreciably, and there is some pulsation of the neck 
vessels. There is contraction of the upper lid during its descent, 
when the woman is requested to look downwards, but no marked 
von Graefe sign. The Moebius sign is present. Her weight is 117 
lbs., considerably less than customary in a person of her height 
and physical development. There is a minor degree of general 
glandular enlargement, especially well marked in the posterior 
cervical glands. The urine was negative for glucose, but showed 
more than a trace of albumin. The blood examination gave 
leucocytes 9700 per cmm., with a differential count of neutro- 
philes 70.8 per cent, small mononuclears 24.4 per cent, large 
mononuclears 4.0 per cent, eosinophiles 0.4 per cent, myelocytes 


0.4 per cent. There were no nucleated red cells. 

The patient was placed, on admission, upon a milk diet and 
sodium salicylate, as well as local treatment for the inflamed joint. 
Later iodide of iron was administered, also aspirin, but without 
improvement, and the patient became very despondent. I saw her 
for the first time on April 22, and lecithin was ordered thrice 
daily. On every third day the lecithin was omitted, and thyroid 
extract in two-grain doses was given twice a day. Shortly the 
lecithin alone was given, the arthritis being ignored, except for 
local applications of ichthyol. 

Soon, under lecithin, improvement began, the heart’s action 
decreased in frequency and force, the dyspnea ceased, hyperid- 
rosis became less profuse, the tremor and muscular jactitations 
diminished in common with a decrease in the activity of the deep 
and superficial retlexes. The woman also began to increase in 
weight, as well as to look better nourished, while the skin tints 
became more natural, though the egg and milk diet that she was 
first placed upon was not altered in any way. 

Owing to an error the lecithin was at this stage discontinued, 
with a revival within a few days of some of the more marked 
nervous symptoms. At the date of writing, June 30, 1908, the 
patient has been steadily on the lecithin for a month, and when I 
last saw her she volunteered the information that she had not 
been so comfortable for many months. 

At the last physical examination her exophthalmos remained 
unchanged; her pulse had decreased from 100-90 beats per minute 
to 70-68, with entire regularity of rhythm, and absence of all high 
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tension. Dermographia was extremely faint, tremor had ceased 
completely, and her reflexes deep and superficial had returned to 
the normal. The ocular reflexes were also normal. Mechanical 
muscular excitability was slightly above par. The general nutri- 
tion had markedly increased, also the mental despondency had 
improved materially. Altogether, during the few weeks of the 
lecithin treatment the woman has surprisingly improved, and 
while not well, is constantly improving, and able to be about with 
more comfort than she has had during many previous months. 
When she left the hospital July 14, the nervous symptoms 


had entirely abated. 
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To these four cases, | could add two others of the Graves’ 
malady, in which the improvement was equally manifest under 
the action of lecithin, had I preserved the notes. Even with 
this addition the number treated with lecithin is' too few to 
justify other comment than to suggest the possibility that in 
the combination of lecithin and milk we may have a remedy 
to counteract the disordered forces of the thyroid body, al- 
though I am by no means sure that the thyroid alone is re- 
sponsible for the entire clinical phenomena of exophthalmic 


goiter. 





AMBOCEPTORS AND COMPLEMENT IN TYPHOID SERA. 


By Henry 


(From the Biological Division of The Medical 


It is now generally understood that earlier estimations of 
the bacteriolytic power of the serum in typhoid fever, made in 
vitro without the addition of complement, are of no value so 
far as quantitative estimation of amboc¢ ptor content is con- 
cerned. Such estimations showed in general no difference in 
bacteriolytic power between the serum of sick typhoid pa- 
tients, on the one hand, and that of normal individuals, con- 
valescent tvphoids, or patients ill with other diseases, on the 
other hand. 

In 1904 Stern and Korte (1) showed that, with addition 
of complement, the bacteriolytic power of the serum in ty- 
phoid fever (in vitro) is usually very great and exception- 
ally may be determined even in dilutions as high as 1/4,000,- 
000. Hahn (2), with the same technique, found that in 
ordinary normal individuals and those suffering from other 
liseases than typhoid, bacteriolysis is evident as a rule only in 
dilutions less than 1/40, but may exceptionally show in dilu- 
flons as his 


h as 1/1000. Korte and Steinberg (3) studied 
this form of immunity elaborately in 1905 and proved that 
the bacteriolytie power of the serum in typhoid fever rises 
during the height of the disease and falls again in con- 
valescence, that it does net vary constantly with the severity 
of the infection, and is not peculiar to the severer types of 
infection. 

In the fall of 1907 Dr. Rufus I. Cole suggested to me to 
follow the bacteriolytic power of the serum in some of the 
cases of typhoid fever then so prevalent in the wards. It oc- 
curred to me that it might be interesting to make two parallel 
series In some estimations—one with and the other without the 
addition of complement. I thought such a procedure might 
throw light on the complement as well as the amboceptor con- 
tent, and hoped that such double determinations might be of 


value 


n prognosis, whereas the determination of amboceptor 
alone is not (as shown by Korte and Steinberg). 
Mrernop or DETERMINING THE BacTEeRIOLyTIc Power. 


lhe serum to be tested is obtained from the patient’s finger, 


and the complement serum is obtained from the ear vein of a 


Dentson, M.D. 


Clinical Laboratory, Johns Hopkins Hospital.) 


normal rabbit in capillary pipettes. A 24-hour bouillon cul- 
ture of typhoid bacilli is employed. 

A pistol-pipette of considerable capacity is made by bend- 
ing one end of a glass tube at right angles, drawing the other 
(at least 12 cm. from the knee just formed) abruptly into a 
capillary bore, and breaking this off about 4 cm. from the con- 
striction. After heating throughout, in order to sterilize, it 
is placed in a sterile test-tube to cool. 

This instrument is held in the hand like a pistol, the bulb 
resting within the palm, which gives perfect control of drops 
issuing from it. 

A series of sterile test-tubes are set up and marked with 
numbers corresponding to the desired dilutions, a few extra 
tubes (as many as there are digits in the highest dilution 
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Fic. 1.—The pistol-pipette. 


number) being set aside for other purposes. All are then 


charged with bouillon as follows: 
Drops 


Dilution tubes. of 
bouillon. 


For dilutions beginning with / (as 10, 100, 1000, etc.)....each 9 
, - - 5 (as 50, 500, etc.)....... ™ 8 
= ” - * 83 Gl Beek GOP ewsnccces " 6 

6 oink ccaene sibs cnansue eee hansen cbadkewnedees 10 

The remaining tubes, for dilution-making................ " 9 

Ti. GO GOI ooo. 6acendacsacsccdcsovoss (d/2+1)x9 


(where @d=—=number of dilution tubes with 1 added if necessary 
to make it an even number). 


The serum dilution is then proceeded with according to the 
figured plan—supposing the series of dilutions decided upon 
to be 1/10, 1/25, 1/50, 1/100, 1/250, 1/500, 1/1000, 1/5000, 
1/10,000 (Fig. 2). 
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The serum to be tested is sucked into the pipette. One 
drop is then placed in the 1/10 dilution tube, another in the 
first 9-drop mixing tube, the rest is blown out and the pipette 
washed with bouillon. The contents of the 9-drop mixing 
tube are now churned up by drawing back and forth into the 
pipette: then 4 drops thereof are deposited in the 25 dilution 
tube, 2 drops in the 50, 1 in the 100, and 1 drop in the next 9- 
drop mixing tube, after which the pipette is washed as before. 
This process is continued until all the dilutions have been 
made, when it will be found that each tube contains 10 drops 
of the desired serum dilution. 


- bas d , 
lo make the complement dilution, (— +1) drops of serum 


containing complement are added to the tube for complement, 


as noted above. This makes a dilution of the complement 
1/10. To this tube is now added one-fifth as many drops of 
bacterial emulsion as there are drops already present. ‘To pre- 
pare the bacterial emulsion we have found it most advisable to 


add one drop of a 24-hour bouillon culture of our stock ty- 


Marked & charged Sern ( at least 
dilution tubes 


9drop mixing tubes 


2 drops ) 





_— <* fale 1 aac a = 1:100 
13500 s )\49 F 4 


15000 8 )T?2 i+( 9 ) = 121000 


1:10000 » \+1 


Fic. 2.—Dilution plan. 


phoid bacillus to about 10 ee. of bouillon. This is thoroughly 
mixed by drawing it up into the pipette and forcing it out 
several times. 

Six drops of the complement emulsion-mixture are then 
added to each of the dilution tubes including the control. 

We now have a series of tubes each containing 16 drops of 
fluid. These are well shaken and incubated at 37° C. fer 3 
hours, then plated by pouring 10 ce. of melted agar into each 
tube and the mixtures thus formed into Petri dishes. The 
plates are incubated at 37° C. and read about 18 hours later. 

In recording the results of investigations of this sort I have 
used cards ruled as shown in Fig. 3. 

Abscisse represent dilutions and ordinates the bacteriolytic 
power as shown by the numbers of colonies. 

The plates are read by naked-eye comparison with the con- 
trol and with each other. In this way a curve is formed rep- 
resenting observations of comparative numbers of colonies. 
The bacteriolytic power is expressed as the highest dilution 
on the curve before it reaches the control base-line (in the 
above case 1000). 


The above is the method of determining amboceptor content 


Numerous 
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only. To adapt it to the double determination with and with- 
out complement is merely the matter of a parallel set of dilu- 
tion tubes, greater amount of mixing-tube material, and sub- 
stitution of bouillon for complement in one series, the details 


of which will readily suggest themselves to any one. 


DISCUSSION OF THE METHOD. 

This method differs from others heretofore used in sey ral 
particulars. In the first place it is a drop method, the care- 
fully graduated pipettes and double set of dilution tubes are 
unnecessary. Yet the method remains accurate if certain 
simple precautions are observed, to wit: (1) the tubes should 
be of large caliber so that drops will fall directly to the bo- 
tom; (2) the angle which the pipette makes with the tube in 
dropping should be approximately the same for each tube; 
(3) the same pipette should be used for one whole series of 
dilutions. 

In the second place no inactivation is required. In a care- 
ful parallel series of observations with and without inactiva- 
tion no difference could be made out between the two. The 
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Fic. 3.—Record card. 


amboceptors are saturated with complement so that very 
small differences in complement content existing possibly be- 
tween normal and highly immune sera cannot be appreciated 
in the mixture. No Neisser-Wechsberg phenomenon (+4) com- 
plicates the curves except in cases in which the bacteriolyti: 
titre is above 100,000, and even in these cases the deviation 
is slight. 

In the third place no accurate dilution of the bacterial 
culture is attempted, because so long as there are many colo- 
nies on the plate, and vet not so many that the individual 
colonies are indistinguishable, the results are approximatel\ 
the same. Moreover, the rapidity of growth varies with the 
strain of bacteria used, and with the time such strain has been 
growing outside the body, etc., as well as with the exact com- 
position of the media used. The important point is to get the 
right concentration of colonies on the plates, and, with Bacil- 
lus E., used for agglutination at the Johns Hopkins Hospital. 
[ have found the rough dilution described above to give the 
most uniform and satisfactory results. 

It might be objected that naked-eye comparison of plates is 
not as accurate as counting colonies, but as a matter of fact, 
with a little practice, it is more accurate. In three series of 
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plates I first constructed curves by the usual method of naked- 
eve comparison and then proceeded to count colonies. I found 
that, depending upon what parts of the plates were counted 
(for Pe tri dishes are never perfectly flat), the curve could be 
made regular or irregular at will, and even if one part were 
chosen, such as the center, the curve was markedly irregular. 
By counting different parts of the same plates, the descent to 
the control (marking the bacteriolytic power) could be fixed 
anywhere between 500 and 10,000 (7. e., 500, 1000, 2500, 
5000, 10,000) in one series; whereas, comparing the plates of 
this same series as a whole with the naked eye, the descent 
was uniformly placed at 2500, not only by myself, after shuf- 
fling the plates, but also by two others who happened to be in 
the laboratory at the time. 


RESULTS AND THEIR INTERPRETATION. 
In the series of dilutions with equal and large amounts of 
complement added to each tube, it is evident that, as the con- 


centration of amboceptors diminishes with the dilution, the 
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Fic. 4—Numbers indicate dilutions. The heavy curve indicates 
bacteriolytic power with complement (5 drops of 1/10 normal rab- 
bit serum), and the heavy base-line is the control. The dotted 
curve and base-line are the same without added complement. The 
difference in level between the two base-lines is due to the slight 
bactericidal power of the serum used as complement. Normal con- 
dition. Bactericidal power = 25. 


relative concentration of complement increases; while, on the 
other hand, in the series without addition of extra complement, 
the complement already in the serum is diluted along with the 
amboceptors and the relative concentration remains unaltered. 
If now it can be shown that the amboceptors are in excess of 
complement in a certain serum—and this is the case if addition 
of extra complement increases the bacteriolytic power—then 
the determination of the bacteriolytic power without addition 
of complement is a measure of the available complement in 
that serum. 

This is what was done by the earlier investigators, and, in 
those cases where excess of amboceptors cannot be demon- 
strated (mostly in normal persons, convalescents, or patients 
with other diseases), their results approximated the truth; 
but on the contrary, in those cases in which excess of ambo- 
ceptors can be demonstrated (as in the course of the fever), 
their conclusions flew wide of the mark. 
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BACTERICIDAL PowER OF NORMAL SERUM. 
Fig. 4 shows the behavior of a normal man. The heavy 


curve is the bacteriolytic power with the addition of com- 
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plement, and the heavy base-line the complement control ; the 
dotted curve is the bacteriolytic power without extra com- 
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plement and the dotted base-line the control without added 
complement. Both curves descend quickly to their respective 
controls (i. e., before 50). There is no excess of amboceptors 
and they occur in comparatively slight amount (as shown also 
by Hahn). 

here is certainly no lack of complement. If, on the other 
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hand, there is an excess it cannot be shown by this method. 
However, in such event, by adding to dilutions of normal 
serum equal and large amounts of inactivated normal or im- 
mune serum (1. e., amboceptors), we would expect to get evi- 
dence of increased bacteriolytic power. Such experiments 
were made—at least with saturation by normal serum—and 
there was no increase in bacteriolytic power. I was unable to 
try saturation with inactivated highly immune sera because 
at the time that such experiments suggested themselves to me 
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such sera were not obtainable. The determination of the 
amount of complement in normal serum, therefore, needs 
further investigation. 


BACTERICIDAL POWER OF THE SERUM DuRING Typuorp 
FEVER, 
Amboceptors.—The bacteriolytic power (b. p.) shows the 
same changes as described by Korte and Steinberg, i. ¢., rising 
in the first weeks of the disease and falling toward conva- 


lescence. 
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Mr. L. F., age 25, white (Fig. 5), showed the highest b. p. of any 
of my cases, reaching 100,000 on the 19th day of the disease and 
passing 1,000,000 from the 37th to the 41st day. Then began a 
steady fall, not even interrupted by a recrudescence on the 52d 
day. This case was marked clinically by extreme toxemia, clear- 
ing up somewhat about the 24th day after a moderate hemor- 
rhage. On the 14th and 15th days Dr. Barker ordered an injection 
of 80 ce. of serum tak2n from a convalescent, which was followed 
by no ascertained beneficial effect. The b. p. was rising at this 
time. Temperature finally reached normal on the 65th day. 

Mr. R. A., age 19, colored (Fig. 6), shows a similar curve reach- 
ing 500,000 on the 32d day. On the 25th day this patient had 
pain, tenderness, and slight rigidity of upper right abdomen; 
leucocytes 16,000; and pus cells in the urine. Temperature 
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reached normal on the 84th day, followed by a relapse of 11 days’ 
duration, starting on the 40th day. Convalescence was compli- 
cated by acute influenza about the 60th day, with recurrence of 
the abdominal pain and tenderness. 
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Mr. J. B., age 26, colored (Fig. 7), shows a b. p. reaching 
50,000 on the 18th day and falling slowly thereafter. This case 


was given four injections of killed typhoid culture (5 cmm. Rose- 
nau’s autolysat), which may account for the persistence of b. p. 


HOSPITAL BULLETIN. 


so long after the fall in temperature, which came to normal on 
the 28th day. 

Mrs. T. H., age 36, white (Fig. 8), shows a b. p. reaching 50,000 
on the 36th day. This patient was very toxic, had: many in 
testinal hemorrhages between the 16th and the 32d days of the 
disease, losing in all about 2000 cc. of blood—roughly estimated. 
She also had subcutaneous hemorrhages and a slight hemoptysis. 
She entered the hospital with diacetic acid and acetone in the 
urine, and left with bacteria and pus cells. Temperature came to 
normal on the 54th day. 


COMPLEMENT. 

The complement content of the serum in fever cases is in- 
teresting. It can be determined whenever addition of more 
complement by increasing the b. p. indicates an excess of 
amboceptors. ‘This demonstration is nearly always possible 
in fever of any degree of severity. Serum from such cases, 
investigated without addition of extra complement, shows 
little 


slightly more complement than normal serum. 


contains only 
This holds 
true uniformly for the sera of high and of low b. p. (see Figs. 
9, 10, and 11). 


more b. p. than normal serum—1. e., 


The amouat of complement as thus measured 

















LE OW 23, 07 
10 =D ee ee SH lo 
} 
ke 
Tro 





Fic. 9. Lines 


signify same as in Fig. 4. 


Severe case of typhoid on 11th day of disease. 
B. p. = 100. Comp. = 10. 





is very small and practically constant compared with the great 
changes in amboceptors, its effect never being seen in serum 
diluted more than 1/100, and usually only up to 1/50. Even 
in such powerful serum as was developed in the case of L. F. 
(Fig. 5), where the b. p. reached above 1,000,000, the com- 
plement on the same day was only 100 (see Fig. 10). 
Throughout the disease in all cases, the complement curve 
(dotted line, Figs. 5, 6, 7, and 8) hugs closely the base-line, no 
matter what spectacular increase or decrease the immune 
bodies may undergo. It is then demonstrated that at the be- 
ginning, the end, and throughout the disease, serum comple- 
ment, available in vitro, is only slightly, if at all, increased 
above the normal amount. 

Much more complement is doubtless available in the body. 
This is indicated by the experiments of Metschnikoff and Bor- 
det with cholera (5), and Pfeiffer and Kolle with typhoid 
(6), demonstrating a markedly higher b. p. as determined in 
vivo, by the Pfeiffer method, than in vitro without addition 
of complement. But the work of Tépfer and Jaffé (7) may 
be interpreted to indicate that even in vivo complement is 
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deficient during the height of the fever. They found that, by 
the Neisser method (in vitro with added complement), the 
serum of sick typhoid patients showed greater b. p. than con- 
valescents (as shown also above); whereas, by the Pfeiffer 
method (in vivo), convaiescents showed greater power than 
sick patients. In other words, the bacteriolytic power at the 
height of the disease was much less in vivo than, with sat- 


urated complement, in vitro. Hence, there seems to be a lack 
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Fic. 10.—Same patient on 37th day of disease. B. p. = 1,000,000. 
Note Neisser-Wechsberg phenomenon in the low dilutions. Comp. 


=e 100). 


of available complement as compared with immune bodies in 
the body as well as in the test-tube at the height of the fever. 

The question as to whether deficiency is due to deviation 
or to true absence of complement must be further studied. But 
that it is not due to deviation seems to me to be indicated by 
the fact that often in low dilutions (1/10) the serum without 
extra complement is quite as active, if indeed not more active, 
than with complement. If the deficiency were due to devia- 


tion, we would expect the addition of extra complement to 
increase the b. p. (as in Fig. 10, dilution 10). However, in 
these sera, the addition of extra complement either has no 
effect at 1/10 (see Fig. 9), or else actually diminishes the 
bacteriolytie power (see Fig. 11), making one wonder if it is 
not possible to have a deviation of amboceptors by an excess 
of complement as well as a deviation of complement by an ex- 


cess of amboceptors. 
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Fic. 11—Same patient in convalescence. B. p. = 1000.~ Comp. 
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THE HEMOLYTIC ACTION OF BILE AND ITS INHIBITION BY 
BLOOD-SERU M. 


By ANpbrREW W. 


SELLARDS. 


(From the Biological Division of The Medical Clinical Laboratory, Johns Hopkins Hospital.) 


The katabolism of higher animals includes processes for the 
disposal of mere waste material and also methods for avoiding 
injurious reactions. Interesting chemical reactions are known 
which show how adaptive changes can take place in the normal 
metabolism for protection against pathological emergencies. 
Equally definite protective agencies can be shown, by biological 
methods, against the toxic action of bile. In considering the 
features which indicate the toxic nature of the bile, one may 
call attention to its injurious action on the various tissues of 
the body as manifested definitely in its hemolytic action (1) 
and in its etiological relation to acute hemorrhagic pancrea- 
titis (2, 3). 

The following experiments consider the toxic action of bile 


and the normal mechanism for protection against this action. 





Of all the tissues in the body, the blood lends itself with espe- 
cial ease and simplicity to the study of the toxic action of the 
bile. The material and the technique employed for these ex- 
periments were as follows: 

The hemolytic action of fresh bile and bile-salts was tested. 
Bile was obtained from the bladders of freshly slaughtered 
pigs. Sodium glycocholate and sodium taurocholate were 
obtained from Eimer and Amend (N. Y.). ‘T'wo separate 
stocks of the bile-salts were procured. The same sample, how- 
ever, was used in all of the different experiments except in 
Tables I and VI, where the preparations were made from a 
somewhat older stock which had been exposed to the light and 
air. In preparing the corpuscles, } to 1 cc. of blood was defi- 
brinated and after centrifugalizing, the supernatant fluid was 








— = 
= a ey ey ary 











SerremBer, 1908. ] JOHNS HOPKINS HOSPITAL BULLETIN. 269 


removed. ‘J corpuscles, after being twice washed by cen- 
trifugalization with physiological salt solution, were made up 
to a 2 per cent’ emulsion in physiological sodium chloride 
solution. One-half cubic centimeter of this emulsion was then 
added to 1 of varying strengths of the hemolytic agent dis- 
solved in physiological sodium chloride solution. This gave a 
final volume of 1.5 ec. in each preparation. The preparations 
were incubated for 2 hours at 37° C. in the usual manner, 
and examined after standing over night at about 8 ° C. 

In all cases, 0.85 per cent sodium chloride has been used 
for physiological salt solution. Unless otherwise specified, 
the corpuscles and serum have been obtained from normal 
human blood. The quantities of bile and bile-salts given in 
the tables are the calculated values based upon the dilutions 


t 


of stronger solutions. 


TasLe I.—Comparison of the relative activity of sodium taurocholate 
and sodium glycocholate for normal human corpuscles. 


Hwmolysis. 
Amount of bile-salt in 
milligrams. 
Sodium taurocholate. Sodium glycocholate. 


50 oiea oose.ee-) Complete. Complete. 
10 pieweeee wosseeee-| Complete. Complete. 
1.0 Complete. Complete. 
0.5 Complete. Complete. 
0 Complete. Complete. 
0.2 .--..| Complete. Almost complete. 
ee Trace. Partial. 
0.05.... he «+ saxee | ee Trace, 
DO b ski wanedwade are None. None. 
IN 10 oan ck Oath dee AE SERA Race kk eae se keuee None. 


These data do not show any difference in the activity of the 


two salts. The glycocholate alone has been used in subsequent 


work. 
ABLE I1.—Determination of the activity of fresh bile for pig corpuscles. 
Ce. of bile. Hremolysis Ce, of bile. Hemolysis. 
1.0 Complete. SS eres cf 
V.2 .....44+-...., Complete. ee None. 
Eee Complete. a Pe None. 
) » " 
9.02, Complete. 0.0002..........| Nome. 
7 
v.01 Almost complete. | 0.0001.......... None. 
CNR Snitch hind eed ata rem paws w ebbeeeRaen eZee None 


suman cnlee, nations whee locked at So togere about 5 cm. deep, still showed 

he amount of bile-salts found in bile varies widely, but 
usually lies somewhere between 1 per cent and 10 per cent. 
The percentage of bile-salts in the specimen tested was not 
determined, but its minimal hemolytic dose would correspond 
‘0 a concentration of 1 per cent if its activity is directly pro- 
portional to the amount of bile-salts present. Flexner (4) has 


} 
] 


need ted woth ae 242 . . . mae : 
‘ound that rather large quantities of colloids inhibit the action 


‘For convenience, the sediment of corpuscles, as precipitated 
by centrifugalization, was regarded as 100 per cent. 


of bile upon the pancreas. It is possible that the mucus pres- 
ent in the bile may exert some inhibitory action. 

In this connection one might emphasize the value of investi- 
gating the quantitative and qualitative changes which occur 
in pathological alterations of the bile. Thus cases have been 
reported (5) of pigmentary acholia, the presence of bile-salts 
without any pigment, and on the other hand, cases in which 
the bile was almost free from bile-salts. 

It is evident that the bile-salts constitute at least an im- 
portant part of the active hemolytic principle of normal! bile. 
When glycocholic acid is boiled with ac ids or alkalies it breaks 
up in cholic acid and elycocol. We have not determined what 


portion of the molecule is responsible for the hamolytic action. 


TABLE III.—Determinations of minimal hemolytic dose of sodium glyco 
cholate for normal human corpuscles. 


a . eter sumber. 
Weight of Determination numb 
sodium giycocholate 
in milligrams. 
1 millig I. Il. lll 


Complete 


 Pererrrerrres tates Complete. Complete. 

0.08. ......- Seer Complete. Complete 
O88. cccvess eee eee Partial. Partial 
Petedeswenss cémeneenet See Trace. Trace. 
SOG cieins. cou eenaewns None. None Trace. 
Salt solution...... bie None. None. None. 


It is of interest to compare the quantities in this table with 
the minimal quantities of bile-salts which can be recognized 
by chemical tests. By the modification of Pettenkoffer’s test 
as applied by Mylius (6) and v. Udransky (7), it is possible 
to recognize as little as 0.033 milligrams of cholic acid, and 
a slightly larger quantity, 0.05 mg., gives the characteristic 
absorption spectrum. ‘he figures given in the preceeding 
table are, of course, more or less arbitrary since they depend 
upon the amounts employed in making up the hemolytic 
mixtures. Volumes half as large could probably have been 


used with good results. 


PROTECTIVE MECHANISM AGAINST BILE. 


Normal serum exerts an effective inhibitory action against 
bile. To demonstrate this, a preparation was made in the 
usual way, except that 1 part of normal serum was added to 
10 parts of the 2 per cent corpuscle emulsion. Immediately 
after mixing, the corpuscles were added to varying strengths 
of sodium glycocholate solutions. A control without serum 
was also made. The preparations with serum showed com- 
plete protection against 20 times the minimal hemolytic dose 
and also complete protection against 8 times the dose required 
for complete hemolysis. This experiment was repeated in or- 
der to test more completely the limits of the protective power 


of normal serum. 


*For comparing the weights of cholic acid and sodium glyco- 
cholate it is to be noted that cholic acid has a rather smaller 
molecular weight, glycocholic acid being represented by the for- 
mula, C.,.H,,NO,; and cholic acid by C,,H,O,. 








TaBLe IV.—Protective action of normal serum. 


Weight of sodium glycocholate in milligrams per tube. 


Serum dilutions. 


0.1 0.08 0.06 0.04 0.02 
1; 30 Sel None. None. a ee 
150 ahi eae Trace, None. None. Trace 
500... » wool Face. None. None. Trace. 
1 : 600 Trace. Trace. None. i ee 
1: 1500 Partial. Trace. Trace. Trace. 
tt ae Partial. Partial. Trace. Trace. 
1: 15000.... .....; Complete, Partial. Partial. FPRCS, | ..00 00 
DS FROGS cc kcwas Complete. Partial. Partial. | Trace. ee 
Salt solution... Complete. Partial. Partial. Trace. Trace. 


In the preceding experiment, a duplicate series of tubes 
was made for the comparison of the serum in a case of jaun- 
dice of three months standing resulting from a cancer of the 


pancreas. 


laBLe V.—Duplicate of Table [V, using the serum of a jaundiced patient 


instead of normal serum. 


Weight of sodium glycocholate in milligrams per tube. 


Serum dilutions, 


0.1 0.08 0.06 0.04 0.02 
eres CC None. None. None. 
1: 150 None. None. None. Trace. 
1: 300 J None. None. None. Trace. 
600 Complete. Trace. None. Trace. 
1: 1500 Complete. Partial. Trace. Trace 
1: 3000 Complete. Partial. a re 
1 : 15000 Complete, Complete. Trace. Trace. 
1 : 30000 Complete. Complete. Trace. Trace. 8, 0m 
Salt solution Complete. Complete. Trace. Trace. None, 


In the 0.1 mg. preparations with serum in 1 in 150 and 1 in 
300 dilutions there is a slightly greater resistance than in the 
The dif- 


ference, however, is hardly great enough to be of any signifi- 


corresponding tubes for normal serum (Table IV). 
cance. Scandaliato (8) concluded that the protective power of 
the serum could be definitely increased. The increase, which 
he found, though rather slight and temporary, constituted ap- 
parently a true immunity, forming an exception, in the case of 
the bile-salts, to the general rule that well-defined chemical 
Abel and Ford 


(9) report a similar exception for a chemical of rather differ- 


substances do not give rise to immune sera. 


ent nature, namely a glucoside. 

As to the nature of the active substance in the serum, we 
have tested only the effect of various degrees of heat upon 1 
to 20 dilutions of the serum. After cooling the heated serum, 
the proper quantity of 100 per cent corpuscles was added to 
give a 2 per cent emulsion, and 0.5 ce. of this was added, as in 
previous experiments, to 1 cc. quantities of varying strengths 
of sodium glycocholate solutions. 

In a similar heating experiment, the diluted serum was 


heated to 95° C. for 30 minutes. This caused practically no 


change in its protective action; the minimal hemolytic dose 
of sodium glycocholate for corpuscles in salt solution being 


0.06 mg., for serum in 1 to 20 dilution, 1.0 mg., and for the 


heated serum, 0.8 mg. 
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TaBLE VI.—Showing the effect of heat on the protective property of 
the serum. ; 


wittienems Serum heated 30 min. at Serum 


> b Salt Serum sate 
Pi. solution. unheated. , nv Ranh 
: 60° C, TO°C, free tlame, 
3.0 .......| Complete. Complete | Complete. | Complete. Complete, 
t eer .| Complete. Complete. Complete. | Complete. Complete. 
1.0 .......| Complete. Trace. Trace. Trace. Trace, 
_ EE Complete. None. None. | None. None. 
3 Complete. None. None None. None. 
SRS .| Partial. None. None. None. 
0.09... ...| Trace. None. None. | None. 
0. 06* Trace. None. None. | None, 
2 ee None. None. None. i pee 
@.02 ... ... | eee. None. None. None. 


* This minimal hv molytic dose is not included in Table ITT, as these prepa- 
rations were made with an older solution of sodium glycocholate. The pro 
teids, precipitated during the heating, were not filtered out. 

Related work on the inhibition of cytolytic agents by serum 
He finds that serum 
This effect is not 


has been reported by Longcope (10). 
of high concentrations prevents autolysis. 
to be accounted for by the alkalinity of the serum and can- 
not be reproduced by Ringer’s solution. Heating to 85° C. 
was found to cause only a very slight diminution in the effeect- 
iveness of the serum in preventing plasmolysis. 

Bayer (11) has also found that normal serum inhibits the 
hemolytie action of bile. In looking for the active principle 
of the serum, he finds that lecithin possesses some inhibitory 
action, but not in the quantities in which it occurs in the 
blood. Bayer concludes that the inhibitory agent of the serum 
rests largely, if not entirely, in the proteid constituent. Diges- 
tion of the serum or its proteids by tripsin, pepsin, or papayotin 
destroys this protective property. In a later paper (12) he 
has also shown that bile effects solution of lecithin emulsions 
in a manner somewhat analogous to the lysis of corpuscular 
emulsions. Under favorable conditions serum also inhibits this 
action of the bile on lecithin emulsions. These facts form 
the basis of the hypothesis that the bile-salts may cause 
hemolysis by their action on the lecithin of the red blood 
corpuscles. 

Another phase of the activity of bile is seen in its accelerat- 
ing effect upon the fat-splitting ferments (13, 14). The re- 
lation of serum toward this reaction has not been investigated. 


CONCLUSIONS. 


(1) Bile and bile-salts are active hemolytic agents in vitro. 
(2) Normal serum protects effectively against the hamo- 


lytic action of bile. In serum dilutions as high as 1 to 3000 a 


trace of this protective action still persists. Precipitation 0 


the proteids by heat does not affect this inhibitory property 0 


the serum. 
These facts have a direct bearing upon the explanation 0 


nH 


acute hemorrhagic pancreatitis, following the injection of 
bile. There is a necrosis of the pancreas, caused by the bile, 
and the hemorrhage would presumably tend to neutralize the 
action of the bile. 

Except for the protection afforded by the blood serum, a 
simple catarrhal jaundice might perhaps be followed by 
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serlous quences such as the development of a severe 
secondary anemia. 

It gives me mu h pleasure to acknowledge the advice and 


assistance of Dr. R. I. Cole in carrying out this work. 
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THE EFFECT OF HEATED SERUM ON ROULEAUX FORMATION OF 
RED-BLOOD CORPUSCLES. 


By ANDREW W. SELLARDs. 


(From the Biological Division of The Medical Clinical Laboratory, Johns Hopkins Hospital.) 


Investigations of various types of immunity have consist- 
ently shown that foreign cells and cell-products of widely 
divergent races are more active in stimulating the production 
of immune bodies than those of closely related species. This 
principle applies especially well to the production of haem- 
agglutinins and hamolysins. Hemolytic sera can be developed 
rather easily by injecting the corpuscles of a widely different 
race, as for instance avian corpuscles into mammals. In using 
animals of closely related species, immune. sera are produced 
more slowly and they possess less activity. In the same spe- 
cies, iso-lysins cannot be constantly obtained, while in the 
same individual, auto-lysins are unknown. Of all the immune 
bodies which are known, agglutinins are the most readily ob- 
tained and are very active in high dilutions. They are not only 
easily produced in closely related species, but also in the same 
species. In the case of man, they exist normally, in a large 
percentage of individuals, as iso-agglutinins. Auto-agglutin- 
ins, as would be expected, are unknown. Rouleaux formation 
of red corpuscles, however, a phenomena closely related to ag- 
glutination, may be shown to occur on combining the serum 
and corpuscles of the same individual. 

The following is a report of experiments dealing with auto- 
rouleaux formation and the artificial production of a serum 
causing rouleaux formation. 

In an emulsion of red-blood corpuscles in salt solution, 
microscopic examination shows that the corpuscles are very 
evenly distributed. In a control preparation consisting of 
equal volumes of washed corpuscles and unheated serum, only 
a very slight change is seen. The corpuscles are somewhat 
less uniformly distributed throughout the field and a very 
few short rouleaux are present. If, however, a volume of 
washed corpuscles be mixed with an equal volume of serum, 
which has been heated to 60°, a very definite change occurs at 
once. Practically no free corpuscles are seen, but they are 
arranged in long symmetrical rouleaux, which form a rather 
coarse net-work throughout the preparation. 

EXPERIMENTAL Part. 

I. Determination of the Optimum Temperature for Pro- 

ducing a Maximum Strength of Serum. 


As a preliminary test, samples of undiluted serum were 
heated at 45°, 50°, 60°, and serum diluted 1:10 at 70° C., 
using three periods of time, namely, 15, 30, and 60 minutes 
for each specimen. Characteristic rouleaux formation was 
seen in all of the preparations at 60° C. The serum samples 
heated at other temperatures did not differ from control 
preparations with normal serum. To determine the limits 
more exactly, this experiment was repeated, using tempera- 
tures at 55°, 60°, and 64° C., and employing time intervals of 
15, 30, and 60 minutes as before. In order to estimate the 
strength of the serum, each sample was tested in three dilu- 
tions. The corpuscles were used in 10 per cent emulsion. As 
seen from the following data, a slight dilution of the serum 


produces a very marked effect. 


TABLE |].—Determination of the effect of heating and diluting the serum 
on its property of causing rouleaux formation. 


Temperature, 


Time of heating 55° C. 60° C. 64° C. 
ip minutes. 
-— Dilution —-— —— Dilution ~- Dilution — 
1-2 1-4 1-6 1-2 1-4 1-6 1-2 1-4 1-6 


ee eae 0 0 0 + Tr. 0 + Tr. 0 
en ee + 0 0 + + 0 + 0 0 
60 a ee - 0 0 + } 0 


(Coagulated. 


‘In these experiments, human corpuscles and serum have been 
obtained from the same individual, the blood being collected from 
the finger. In preparing the corpuscles, about % cc. of blood was 
decalcified in 10-12 cc. of a solution containing 0.85 per cent 
sodium chloride and 1 per cent sodium citrate. The corpuscles 
were collected by centrifugalization and were rewashed with 10-12 
ce. of 0.85 per cent sodium chloride solution. Capillary pipettes 
as employed by Wright ’* have been used for mixing equal volumes 
of the corpuscular emulsion and the fluid to be tested. For the 
microscopic preparations, the mixtures have been examined in 
ordinary hanging-drop mounts after standing for one hour at 
room temperature, except where other conditions are specified. 
Absolute asepsis was not employed, but the usual precautions for 
hemolytic and agglutinating technique were observed. 


* Wright and Douglas: Proc. Roy. Soc., Lond., B., 1903, LX XII, 


357. 
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The serum dilutions are given for the final concentrations 
of the mixtures after the addition of the corpuscular emulsion. 
From these results, a temperature of 60° C. for 30 minutes 
was decided upon as a good working basis and has been used 


1] 
il 


n all subsequent experiments. 

If. Effect of the Concentration of the Corpuscular Emul- 
sion. 

In order to determine the most desirable concentration of 
corpuscles, emulsions were made of varying strengths* and 
tested with the following results: 


Strength of ) 
emovlision ; 


0.2 0.5% 1% 2% 5% 10% 20% 50% 100% 


Result..... 0 0 0 Partial 


In preparations which have stood for several hours, the 
rouleaux break up and the corpuscles again become isolated. 
The more positive result in the higher concentrations was also 
shown by the earlier breaking up of the 5 per cent and the 
10 per cent emulsions, which occurred in 8 to 10 hours, 
whereas the rouleaux in the 100 per cent preparation broke up 
In a repetition of this experiment sim- 


mly after 48 hours. 


lar results were obtained. In all of the subsequent work, 10 
per cent corpuscular emulsions in salt solution have been used 
and the data given apply to this concentration. 

III. Comparison of Rouleaux Formation with Agglutina- 
tion. 

The arrangement of the red corpuscles in rouleaux differs 
Comparisons were 
About 


irom that of the agglutinated corpuscles. 
made with immune and normal agglutinating sera. 
the same arrangement was obtained of pigeon corpuscles ag- 
glutinated by specific rabbit serum and of human corpuscles 
undergone iso-agglutination. In the agglutinated 


naving 


} 


preparations rouleaux were present, but they were rough and 
rregular, and the corpuscles exhibited a marked tendency to 
collect in clumps about central nuclei, whereas in the rouleaux 
preparations, the corpuscles are arranged in long chains form- 
ng a net-work. 

IV. Relationship Between Serum and Corpuscles of Differ- 
ent Individuals. 

A few preparations were made in order to test the constancy 
of rouleaux formation in heated serum of various individuals 
and also to determine whether the serum and corpuscles of 
various individuals could be used interchangeably, i. e., 
whether the heated serum of one individual would be active 
for the corpuscles of another person. Samples of blood were 


collected from three normal individuals and specimens of 
heated serum and washed corpuscles were prepared. Each of 
the three serum samples was tested against the three different 
corpuscle emulsions and the nine possible combinations all 
gave typical rouleaux formations. Control preparations with 
the unheated serum showed that iso-agglutinins were pres- 
In the heated 


both the 


ent in four of the six possible combinations. 


sera in which iso-agglutinins were also present, 


For convenience, these concentrations are calculated upon a 
basis of 100 per cent for the concentration of the sediment of cor- 
puscles obtained by centrifugalhization. 
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morphological characteristics of agglutination and rouleaux 
formation were present, but the rouleaux appearance wag 
most marked. 

Expressed in tabular form, the results were as follows: 


Control tests with unheated serum and corpuscles of three individuals 
= 
read after two hours, 


Corpuscles, 


Serum. 


A. B. C. 
Be leassie- taicaek ik ome earn aa Acaiat ate ai dials Agglutination. 0 
See pO Ee eee re Agglutination,* 
_ eee 0 Agglutination. |...... 


*The other positive results appeared immediately upon mixing, but this 
one appeared only after standing for one hour. 


Heated serum tests, read after two hours. 


Corpuscles. 


Serum. 


A. B. C. 
ee Rouleaux. Rouleaux and Rouleaux. 
agglutination. 
EE, eee Rouleaux and Rouleaux. Rouleaux. 
agglutination. Agglutination(?) 
DS <wciacundogavic) SL Rouleaux and Rouleaux. 


agglutination. 


In the determination of the effect of heat upon agglutinins, 
even in macroscopic tests, little confusion can be caused by 
rouleaux formation since this property of the serum is lost 
in a 1 to 6 dilution, whereas the agglutinating property per- 
sists in much higher dilutions. 

V. Changes in the Serum and Corpuscles After Standing. 

The fact that the rouleaux in the heated serum mixtures 
break up in the course of a few hours suggested the possibility 
that either the corpuscles or the serum, after standing for a 
few hours, might fail to react. In a preliminary test, a cor- 
puscular emulsion, immediately after preparation, gave a char- 
After standing for 


‘ 


acteristic reaction with heated serum. 
seven hours at room temperature, about 28° C., it was again 
tested with freshly prepared serum and failed entirely to give 
any reaction. A serum sample was then tested which had 
stood for 22 hours at room temperature before heating to 
60° C. and gave only a trace of rouleaux formation. The 
corpuscular emulsion against which it was tested had been 
freshly prepared and gave the usual reaction with fresh serum. 
Normal serum, tested at more frequent intervals, showed a 
definite loss of power to produce the reaction after standing 
12 to 14 hours at room temperature before heating, but the 
deterioration was not complete till after 28 hours. Heated 
serum, on the other hand, retains its activity at room tempera- 
ture. A specimen which had stood for 26 hours at 25° to 28° 
C. showed no deterioration. 

In order to confirm the preliminary results with the cor- 
puscles, an emulsion was kept at room temperature, about 
30° C., and tested every hour with heated serum. Marked 
deterioration of the rouleaux-forming property was noted at 


the end of 5 hours and finally became complete at the end of 
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9 hours. Beginning with the 5-hour period, each test was 
controlled by a fresh active emulsion of corpuscles, giving 
positive results. To determine the effect of temperature upon 
the deterioration of the corpuscles, one emulsion was kept at 


9nVvo ’ 


The emulsion kept at 37 


37° C. and a duplicate at 0° C. 


gave only a minimal reaction at the end of 9 hours. A second 
test at the end of 22 hours showed no rouleaux whatever, 


whereas the activity of the corpuscles kept at 0° C. remained 
unaltered. This result was controlled by making two hang- 
ing-drop preparations for rouleaux in the usual manner, one 


QnV0o ‘ 


of which was kept at 37° C. and the other at 0° C. The hang- 
ing-drop kept at 37° showed almost complete separation of the 
rouleaux at the end of 8 hours, whereas the preparation kept 
at 0° was practically unaltered at the end of 21 hours. 
Neither the serum nor the corpuscles were kept entirely sterile 
in these tests and the growth of bacteria would offer a pos- 
sible explanation for the changes which took place. 

VI. Rouleaux Formation in Various Diseases. 

Since the deterioration of the serum and corpuscles took 
place with such relative rapidity, it seemed possible that sim- 
ilar changes might occur in the body under pathological con- 
ditions. A few preliminary tests were made in the following 
rastric carcinoma, ulcerative endocarditis, milliary 


diseases ; 
tuberculosis, typhoid fever, and Hodgkin’s disease. The ty- 
phoid fever patient was examined early in the course of the 
disease before specific agglutinins had appeared in the serum. 
In the tuberculosis patient, the diagnosis was made from the 
clinical signs and not from the bacteriological findings. Speci- 
mens of serum and corpuscles were obtained from each patient 
and also from a normal individual. Three preparations were 
then arranged for each specimen of blood to be tested, namely, 
(1) patient’s serum and patient’s corpuscles, (2) patient’s 
serum and normal corpuscles, (3) normal serum and patient’s 
corpuscles. All of the preparations gave positive results with- 
out material differences from the normal type except in the 
case of Hodgkin’s disease. In this series, the first and third 
preparations, both of which were made up with patient’s cor- 
puscles, failed to give a good result. At most, only a few 
rouleaux were seen and these were limited to small areas of 
the preparation. The second preparation of the series contain- 
ing the patient’s serum and normal corpuscles, gave a fairly 
characteristic result. This indicates that the corpuscles were 
at fault and that the serum was fairly active. The change in 
corpuscles in this case cannot be considered as a terminal 
event, for the patient was in fairly good condition when the 
test was made, whereas the test upon the patient with endo- 
carditis was made only two days before death. Little signifi- 
cance can be attached to this isolated result, however, and the 
emphasis must be laid upon the constancy of the positive re- 
sults under pathological conditions. Hektoen,* in studying 
180-agglutination, found no definite changes in a variety of in- 
fectious diseases. 

VII. Nature of the Change in the Heated Serum. 

The following point is of theoretical interest. During the 
heating of the serum is a new rouleaux-forming substance 


*Hektoen: J. Infect. Dis., Chicago, 1907, IV, 297. 
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produced or is an anti-substance destroyed? Neither sup- 
position is exactly correct. The most satisfactory explanation 
is that a rouleaux-forming substance, already present in the 
serum, is increased by heating. The experiments which led 
to this conclusion are as follows: 

(1) Mixtures of equal volumes of normal serum and heated 
serum form rouleaux slightly better than equal volumes of 
heated serum and salt solution, i. ¢., normal serum does not 
inhibit the action of heated serum but aids it slightly. This 
experiment was repeated three successive times with the same 
result. Four preparations were used, namely, (a) equal 
volumes of corpuscular emulsion and heated serum in 1 in 2 
dilution in salt solution, (b) equal volumes of corpuscular 
emulsion and of heated serum diluted with an equal volume of 
normal unheated serum, (c) equal volumes of corpuscular 
emulsion and unheated serum diluted with an equal volume of 
salt solution, (d) and lastly, equal volumes of corpuscular 
emulsion and salt solution. In a fourth repetition of this ex- 
periment, macroscopic preparations were made in test tubes 
instead of hanging-drep mounts. The corpuscles in the two 
preparations containing heated serum settled out and left a 
clear supernatant fluid after standing for 30 minutes at room 
temperature. The corpuscles in the two preparations without 
heated serum settled cut only after a period on one and one- 
half hours. The microscopic test was repeated again in dupli- 
cate with the following slight modification: mixtures of 
heated and unheated serum were digested for two hours at 37 
©. before the addition of the corpuscles and preparations were 
then made as in the previous experiment. This digestion 
with normal serum did not diminish the activity of the heated 
serum, but rather increased it, giving results similar to the 
previous tests. 

(2) A mixture of unheated serum and an equal volume of 
a 10 per cent emulsion of washed corpuscles always shows a 
few short rouleaux and a rather uneven distribution of the 
corpuscles throughout the field, a definitely different picture 
from a suspension of washed corpuscles in salt solution. 


SUMMARY. 

I. Normal human serum when heated to 60° C. for 15 min- 
utes or longer, develops a property of causing human erythro- 
cytes to collect in rouleaux. 

II. This property is not due to the destruction of an anti- 
body by heat, but to a definite increase of a normal property of 
ihe serum. 

III. The test may be applied either macroscopically or 
microscopically. The reaction increases in direct proportion 
to the concentration of the corpuscles. 

IV. This property of the blood deteriorates rapidly. 

(1) Corpuscles no longer form rouleaux after standing 
7-9 hours at room temperature, but do so after at least 24 
hours at 0° C, 

(2) Unheated serum loses this property in 24 hours at 
room temperature. 

(3) Heated serum retains this property for at least 24 
hours at room temperature. 

(4) In preparations kept at room temperature, the rouleaux 
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break up completely in approximately the same time as that 


required for the deterioration of the corpuscles. Preparations 
at O° C. keep well for 24 hours 
V. The rouleaux reaction diifers from agglutination. 


VI. The production of rouleaux in mixtures of serum and 


orpuscles from healthy persons has been constant, as tar as 
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tested, and is also fairly constant in mixtures of s 1 and 


corpuscles from diseased persons. 


In conclusion, the writer wishes to acknowledge the assist. 
ance and suggestions of Dr. R. I. Cole during the course of 


this investigation. 


AN INSTRUMENT FOR THE DETERMINATION OF VENOUS 
PRESSURE IN MAN. 


By D. R. Hooker, M. D., 


and J. A. E. Eystrer, M. D. 


(From the Physiological Laboratory of the Johns Hopkins University.) 


his report is presented for the purpose of demonstrating 
an instrument for the determination of venous pressure 1n 
man and to give a few examples of its use in clinical cases. 
hese cases alone are insufficient to establish the fact that the 
determination of venous pressure is of clinical importance, 
mit together with theoretical considerations, they suggest the 
ossibility that in certain conditions such determinations ma\ 
ve of assistance both in diagnosis and prognosis. It is with 

ie hope of arousing interest in this possibility that we pre- 
ume to present this somewhat incomplete report. 

Che first article dealing with venous pressure in man with 
vhich we are familiar was published by Frey (1) in 1902. 
lis article consists mainly of a theoretical consideration of 
he possible value of determinations of venous pressure in man 


together with a description ot an instrument tor measuring 


such pressure. The instrument here described determines the 
weight in grams necessary to cause the vein to collapse. The 
technical difficulties in using such an instrument, together 
with the fact that it is ill-suited to determining fluid-pres- 
sures, renders further consideration unnecessary. ‘Two years 
ater, v. Basch (2) studied venous pressure in man by forcing 
air into a small glass cylinder, which was placed over the vein, 
until the vessel collapsed. The pressure at this Instant was 
‘ead olf on a water manometer. This work of y. Basch rep- 
resents the first rational attempt to study venous pressure in 
nan. It cannot be regarded, however, as satisfactory, because 
the pressure necessary to hold the glass cylinder in place is 
able to cause a mechanical constriction of the vessel investi- 
gated. This principle has since been employed by vy. Reck- 
nghausen, and is the one upon which the apparatus we have 
ised is based. In the same year, 1902, Gaertner (3) devised 
he following excellent method. He slowly raised the arm of 
the subject and observed the instant at which a particular 
vein collapsed. Whereupon he measured the height of the 
} 


vein above the heart and concluded that this measurement rep- 


resented in centimeters of water the pressure within the right 
vuricle. Frey had previously called attention to this method, 
yut apparently he regarded it as of merely theoretical interest, 


iulthough he later laid claim to priority in it. By this method 
Gaertner made numerous observations of venous pressure in 


pathological cases. Such determinations varied in different 


cases from 9 cm. to 40 em. of water. He cites one int esting 
case.—An old and very stout woman was brought to the hos- 
pital in an ambulance. Examination of the heart and lungs 
was negative. The determination of the venous pressure gave 
a reading of 20 cm. When the patient recovered it was ; scer- 
tained that she had had great difficulty in climbing stairs and 
was in the habit of resting upon each step. Gaertner believes 
that the venous pressure in this case revealed an organic car- 
diac disturbance not otherwise diagnosed. The advantage of 
Gaertner’s method is clear. The only apparatus necessary is 
a measure with which to determine the height of the collapsing 
vein above the heart and one would think that it might be of 
no infrequent assistance to the practitioner. Slight abnor- 


malities would doubtless be missed, but in the more severe 


cases of venous stasis there could be no doubt of the increase of 
pressure. 

Reference should also be made to the work of Sewall (4) 
and of Oliver (5), both of whom independently used what 
Sewall describes as a “ spring blood pressure gauge.” By this 
method pressure is exerted on a superficial vein which is then 
milked toward the heart. The pressure is slowly released until 
the milked portion is seen to fill. At this instant the pressure 
is read off by noting the tension of a spring previously cali- 
brated against mercury. The figures reported by Sewall for 
normal individuals agree quite well with our own. Still the 
difficulty of calibration and the likelihood of mechanically 
raising the venous pressure distally open up possibilities of 
criticism of a serious nature. 

Our interest in the determination of venous pressure In man 


was aroused by an article of vy. Recklinghausen (6), published 


in October, 1906, in which he described a new method ol 
determinating venous pressure based on the one employed 


by vy. Basch. vy. Recklinghausen employed a small, flat 


rubber bag which consisted of two cireular, thin rubber 
sheets, with central openings, fastened together at their 
edges: into this bag a rubber tube entered at the side. 
By this tube the bag is connected with a manometer and a 
pump for forcing air into the bag. The bag is laid over the 
vein to be investigated and the upper opening covered with a 
glass plate, through which, and through the opening on tne 


. . . . . . } 
opposite side, the vein can be seen. Glycerine is used to make 











a 


— 
















— 


a 











SEPTEMB Ud. | JOHNS HOPKINS 
- ere to the skin and to the plate. Holding the 
ass ween the fingers of one hand, air is forced into 
e bag ins of the pump until the vein is seen to col- 
ipse. nstant an assistant reads off the pressure in 

the man In this paper also y. Recklinghausen called 

ittentiol nportance of having some point on the body 
- ssures could be referred and he chose the mid- 
int nterior-posterior diameter of the body at the 
anhseoe This is about the location of the right 
rich sitions of the hody and is conveniently deter- 
ne irving conditions. It will be evident in the 
owin scription of our instrument that both in principle 
im mployment it is essentially only a modification 
( : v. Recklinghausen. 
ais 
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Fig 1 shows the instrument in position ready for use. 

The box 2. is held in position by the tapes A. so that the vein 

S$ VISI ugh the rectangular opening in the thin rubber 

covering the bottom. The box is connected with the water 
nome (; a rubber tube, from which a T-tube enters 

e! ( ulb #. When the bulb #, is compressed between 
sD the coarse thumb-screw C, air is forced into 

the bo xerting a pressure on the vein iying exposed be- 
al "his pressure is transmitted directly to the mano- 

meter (r nay be read off in centimeters of water on the 
ccompa scale. The actual pressure is, of course, repre- 

Senter difference in height of the water columns in the 
v Ms manometer, or twice the distance travelled by 

the meniscus of one column from a zero read when the fluid in 

voth arms is at the same level. The clips F are employed 
simply mvenience in transportation so that the water in 
the manometer may not spill out. 
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It consists of an 


Fig. 2 shows the box B in greater detail. 
aluminum frame 7, cut away on two of its sides so as to fit 
the curve of the arm and to exert no pressure upon the vein 
investigated. One side and the top are made of ‘glass, the 
former to permit light to fall upon the vein in such a way as 
to cause a good shadow to be cast and the latter to permit of 


an unobstructed view of the vein. The fourth side has a tube 


entering which connects with manometer and rubber bulb. 
Over this frame fits the brass collar 2, provided with the attach- 
ments for the binding tapes. The collar serves to hold the 
sheet of thin rubber dam 3, over the bottom of the box. The 
advantage of this arrangement is simply that it allows the rub 
ber to be renewed if occasion arises. ‘To fit the parts of the 
hox together the sides of the aluminum frame / are first cov- 
ered with vaseline and the frame laid upon a smooth surface 


hottom up. ‘The rubber sheet is then placed over it and fixed 


in position by pressing the brass collar gently into position. It 
remains then simply to cut off the excess rubber and to make 
the rectangular opening in the center. 

In using the apparatus there are a few practical points 


which have to be born in mind. First, there must be no ob- 


struction to the flow of blood to the heart. This is self- 


evident. We have found it most convenient to employ the 


veins of the back of the hand or of the forearm, and if for an\ 


reason these are not distinct, lowering of the arm brings them 


out clearly. A good light is essential and it is advisable to 


have it so directed that a slight shadow is cast by the vein. 


The little rubber skirt is first covered with glvcerine and the 
box then fastened in place bv means of the tapes tied about 


the arm or hand. An area should be selected which is mod- 


erately flat so that the skirt may have a good chance to adhere 
to the skin. In fastening the box in position the tapes must 
not be drawn tightly, because, although the grooves in the box 
vill keep the latter from pressing upon the vein, any tension 
of the tapes tends to stretch the skin which in turn presses 


slightly upon the vein. If now the pressure be raised 


squeezing the bulb, the box is raised off the skin and at the 


same time the rubber skirt 1s pressed down tightly. This 


step is necessary to imsure an air-tight compartment. Ws 


a4 


may now relieve the pressure, and after waiting a moment for 


conditions to become normal, proceed with our determination. 


lt will he seen that as We slowly raise the pressure ht 


squeezing the bulb between the brass plates there is an Instant 


when the shadow suddenly sappears. If we maintain this 
pressure it wil 


fills. This of course is due to the fact that the distal pressure 


| be noted in a moment that the vein again 


has arisen and is able to overcome the outside pressure. It is 
important, therefore, that the readings be taken quickly. A 
very little practice makes it possible to read the pressures with 
such accuracy that the determinations vary within less than 1 


Having thus determined the pressure at which 


cm. of water. 
the vein collapses it is always advisable to determine as we! 
the pressure at which it fills. This is done by lowering thi 
pressure from a point above the venous pressure until the 
shadow again appears. When the latter readings are constant 


they will be found to differ from those obtained with the rising 
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yressure by about 2 em. of water. The average of the two 
iould be taken as the venous pressure. In order to insure 
he eorrectness of such a determination the hand should be 
aised or lowered a known distance and the readings again 
taken. ‘These latter readings should, of course, differ from 


former by the height of the hydrostatic column produced 


iv the altered position of the arm. The accuracy of the deter- 
nination being thus assured, it remains simply to measure 
the difference in height between the point of determination 
ind the heart level as previously defined and to subtract or 
uid it to the reading, and the result is the venous pressure at 

ie heart level. This last procedure means merely that we 
iave deducted or added a constant factor which is independent 
Of the actual venous pressure. 

That such determinations closely approximate the absolute 
yressure is indicated by experiments upon the exposed vein of 
i dog. A canula was placed in the facial vein close to the 
external jugular and connected with a water manometer. This 
manometer then registered the lateral pressure in the external 
ugular vein. The apparatus was applied to the latter vein 
entrally to the canula and readings taken. The following 


figures may serve as examples: 


Lateral pressure ext. jug........ 4.5, 10, 13, 5. 
Pressure read with instrument.. 4, 10, 14, 5. 


The variations in pressure here recorded were obtained by 
the trunk of the animal. They serve merely to indi- 
cate the accuracy of the readings made with the instrument. 
Che correctness of the determinations of venous pressure 


nade with the instrument being thus demonstrated, it is of 


nterest to know what may be regarded as the venous pressure 
in normal individuals. Our study of the subject has not gone 
far enough to justify a definite conclusion. It is sufficient to 
tate that (a) there is a normal variation of venous pressure 
n healthy subjects, and that (b) such variation, in our deter- 


minations, lies between 3 and 11 em. of water. This state- 
en Ss based upon the following observations: 
(i) A study of the venous pressure of ten healthy men. 


he determinations were all made on June 2 with the subject 
i the sitting posture between the hours of eleven and one. 

Further than this no attempt was made to control the ex- 
perimental conditions; one subject had just ascended two 
fights of stairs, another had been sitting quietly for some 

ne, ete., before the determinations were made. These vary- 
ing factors may possibly have been the cause of the varying 


to the heart level, as above 


5. lhe pressures, relterred 


cenned, were as toliows: 


Individual G 6 em. 
G 4 
M. 8.5 
B. 9.5 
E. 4 
Ss. $.5 
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(2) A study of the venous pressure of two hea 


viduals, the determinations being made at intervals of 10 


minutes, throughout the greater part of the day. ‘I sults 
xre given in the accompanving chart. 

This chart shows what mav be regarded as the norma varia- 
tion in venous pressure, It will be noted that during moderate 


bedily activity the pressure in both subjects remained quite 
constant—about 8 em. The apparent rise in pressure follow- 
ing psvehical activity (visitor), and the fall following the 
use of tobacco require to be contirmed by repeated experiments 
before they may be regarded as of significance. 


} 


Of the ward cases which wi 


vi observed, the fo owing 
are worthy of mention. 


Case I.—D. H.; Med. No. 62,274. March 30, 1908. Middle-aged 
colored man with aortic and mitral insufficiency. He was dysp- 
ne@wic and in considerable distress The abdomen was swollen 
The pulse was 80 per minute. The maximum arterial pressure 
was 150 mm. of mercury, the minimum 105 mm. of mercury, and 
the venous pressure 19 cm. of water. Four days later, on April 
3, his dyspneea had cleared up and he felt decidedly better. The 
pulse-rate and arterial pressures showed no change. The venous 
pressure had fallen to between 8 and 8.5 em. On April 6 his 
general condition remained about the same. The pulse-rate had 


9 


risen from 80 to 92 per minute. There was no change in the 
arterial pressures. The venous pressure was 9 cm. 

This case shows a decided fali in the venous pressure as the 
condition of the patient improved. At the same time there was no 
change in the arterial pressures, while the pulse-rate was 
increased. 


Case II.—A. B., Med. No. 63,235. White boy with acute endo- 
carditis and pericarditis. Only two observations were made. At 
the first, on March 30, the patient was in considerable distress, 
irritable and coughed frequently. The venous pressure was 5.5- 
6 em., the pulse-rate 130. On April 3 the venous pressure had 
risen to 12 cm. and the pulse-rate had fallen to 104. He was 
quiet and apparently quite comfortable. The cough had subsided 
At the first observation the maximum arterial pressure was 110 
mm., the minimum 85 mm.; at the second observation both pres- 
sures were 5 mm. lower. 

This case contrasts with the first in showing a fall in pulse- 
rate accompanying the rise in venous pressure. The arterial 
pressures were practically unchanged. 


Case III.—J. F.; Med. No. 62,742. Middle-aged white man with 
paroxysmal tachicardia. This case is of interest because we were 
able to make observations during an attack which occurred on 
April 5. On the days preceding the attack the venous pressure 
was 10.5 cm. During the aitack this pressure varied between 16 
and 21 em. Before the attack the arterial pressures were, maxi- 
mum 130-135 mm. and minimum 85 mm., with a pulse of about 
75: during the attack the arterial pressures were maximum 120 
mm.’ and minimum 110 mm., with a pulse of about 220. 

Case IV.—F. C.; Med No. 62,641. Middle-aged colored man with 
mitral insufficiency and stenosis. This case is the most interest 
ing of our series. We first saw the patient March 26. He was 
reclining in bed and exhibited slight orthopnea. Otherwise he 
appeared quite comfortable. The arterial pressures were, maxi- 
mum 120 mm. and minimum 95 mm., the pulse-rate 108, and the 
venous pressure 11 cm. March 30 there was no marked change in 
his condition. The arterial pressures had risen to 140 mm. and 


‘The correctness of this determination may be questioned, OW- 
ing to the very rapid heart-rate. It is, however, based on several 


readings. 
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During the day, except when otherwise noted, the subjects were 
seated quietly. 


1 


120 mm., respectively; there was no change in either pulse-rate 
or venous pressure. April 3 there was more shortness of breath 
The doctor in charge of the patient informed us that he had in- 
creased the amount of digitalis without effect. The arterial pres 
sures and the pulse-rate were unchanged. The venous pressure 
had risen 7 cm. The day following, April 4, the patient appeared 
brighter and said he felt better. This improvement was probably 
due to the administration of morphia. The arterial pressures 
were unchanged. The pulse-rate had risen to 132 and the venous 
pressure to 26 cm., a rise of 15 cm. That night the patient's con- 
dition became critical and at 3 a. m. 200 cc. of blood were removed 
by venesection. April 5 the patient appeared very ill. The arter 
ial pressures were, maximum 110 mm. and minimum 90-95 mm 
The pulse-rate was 120 cm., the venous pressure 21 cm. From 
this time until April 15 he continually improved, the arterial 
pressures rose to 125 mm. and 105 mm., respectively, the pulse 
rate fell to 112, and the venous pressure approximated its former 
level reaching 10 cm. 

In this case the venous pressure alone appeared to give a true 
picture of the patient’s condition. It rose with the onset of the 
attack and fell slowly as improvement set in following venesection 


The cases which we ave reported suggest the possibility 
that determinations of venous pressure may be of considerable 
mportance clinically. 

There is one condition, which makes accurate determina 
tions of venous pressure npossible, namely, phlebosclerosis. 
We ive come across a number of cases, especially among 
colored men, which at first puzzled us considerably because of 
he unusuaily vl) yenous pressure. It soon appeared that 
the veins were sclerotic and we were obliged to give up en- 
tirel\ alt attempts to neasul tnelr venous pressure b the 
method here describes 
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A FAMILY OF HEMERALOPES. 


By James Borptey, Jr., M. D., 


Baltimore. 


i contusion of the words nyctalania and hemeralopia is 


rreat that | deem an explanation of the title of this com- 
munication necessary. Ophthalmie literature, as well as the 
terature of medicine generally, is complicated by meaningless 
We have several 


st cing illustrations of the confusion resulting from the use 


Words ind words with a dual meanin 


| { 


vords, the definition of which is unsettled. Probably the 


t important example is the word nyetalopta. 

[t occurs five times in the Hippocratic collection, and it is 
supposed that it really antedates these valuable writings, but 
of that there is no detinite proof. Only onee did Hippocrates 
offer any explanation of the word, and in that instance the 

teral translation of his idea is: ‘ We call those nyctalopes 
who see by night.” Eminent Greek scholars differ as to the 

mol of the word, and we have a choice of two Views. 


The two views coincide in that it is derived from two Greek 


words, wvé and ew, the one meaning the night, and the 
( 1e eV The letter /, which is the connecting-link be- 


} } 


tween these two words, is the rock on which the authorities 
split. One set contends that it is intended as a privative, the 
nserted simply for the sake of euphony. 


Littré, who has made a most careful investigation, holds 


e latter, while Greenhill, another able and conscientious 





student, holds the former view. In favor of Littré’s view that 
e word should be trans ated, ~ | see the night,” are these 
acts Hippocrates, who, so far as we know, first used the 


word, so defined it: the letter / is in no sense a privative: the 
word would lack euphony with the omission of the letter 


ie seventeent century nyctaloput Was used to des ribe 


1 eTlodl dindness: at that time the word /enierdto wa Was 
ntroduced: during the eighteenth and nineteenth centuries 
ll the great scholars used nyctalopia to describe day-blindness 
) night-sig 
Greenhill. taking the word up ‘tymologically, contends that 
quite clear that s intended as a privative, though he 


acknowledges that a negative cannot be found in the definition 
e original Greek. He calls this a copvist’s error and 


the 


points out that Galen, defining Hippocrates’ meaning o 
word, tells us. in no uncertain terms, that nycla/opia means 
‘night-blindness.” He contends that the evidence is com- 
ete when we take into consideration that Paulus Aegeneta, 


\ctuarius, Aetius. Plinv, Nonius, and Varro all describe 


night-blindness and call it nyctalopia. 


\\ Llle (re en 


ves that in two places in the Galen collection the 


denies the authenticity of the manuscripts, 
e acknowl 


word is used interchangeably for night-blindness and night- 


sight. Aetius deseribes a condition in which the person was 


Hemiopia and hemianopia are words used to describe the same 
condition. Correctly defined they hold a diametrically opposite 


reiation 





blind by day and could see by night, and he calls it n pia. 
Festus defines nyctalopia as night-sight and day idness. 
Celsus, describing night-blindness, avoids the word nyctalopia 
and speaks of the condition as “ imbecillitas oculorun 

Tweedy upholds the view of Greenhill from a medical stand- 
point. His argument is certainly verv ingenious, but could be 
used with equal force to uphold either view. For instance, he 
points out with Pliny that goat’s milk and goat’s liver were 
used by Hippocrates in treating the disease: he reasons t] ata 
goat can see by night, hence the treatment. As the goat has 
hut little advantage over other animals, in fact, less power 
than many of seeing in the dark, [ can hardly conceive of his 
treatment being based on that alone. Then as a goat can see 
with more facility in the day than in the night, those wl 
hold, with Littré, the opposite view can use the same argu- 
ment to prove their claim. 

Tozday, all of the great lexicographers grant that hemer- 
alopia is the opposite of nyctalopia, and most of them favor 
the view that we should accept the literal translation and 
call a person who can see by night and is blind by dav a 
nuyuctlalope. 

To brietly review, nyctalopia was primarily used to deseribe 
periodic blindness: during the ancient times its meaning was 
so confused as to deseribe both night-blindness and day-blind 
ness. //emeralopia was introduced (in one place only) into 
Greek nomenclature possibly to clear up this confusion; the 
word, however, never gained popularity until the seventeenth 
century, when an effort was made to separate the two condi- 
tions. .Vyctalopia was then used in the sense of night-sight. 


] 


such as that possessed by owls and bats. 
| 


would substitute, for nyctalopia, night-sight, and for /hemer- 


Personally, I believe that both words are ill chosen, an 


wopia night-blindness. This would leave no doubt as to our 
meaning and it would free medical literature from one of its 
stumbling-blocks. 

To go rather briefly into the discussion of hemeraloma: 
Fuchs writes, “This condition is not in itself a disease, but 
simply a symptom which may belong to various (liseases. 


} 


Changes in the media of the eve may bring about so radical a 


he refraction of light that when the pupil is 
dilated as the result of darkness the peripheral portions of th 


change in t 


retina may be thrown out of use. Diseases of the peripheral 


portions of the retina, by lessening the sensibility of that 


van, may so interfere with orientation, as to make the powel 
of going about difficult or impossible when the retina is nol 
stimulated by strong daylight. In Russia, this symptom, + 


called by Fuchs, is looked upon as an idiopathic disease. 
Poverty aids this as it does all other human afflictions : ti 
majority of our cases come from the poorer classes. Thal 


poor food and the lack of nitrogenous foodstuffs play an ln 
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portant part is clearly illustrated by the fact that in Russia, 
during the long Easter fasts, when no meat is taken, the dis- 
ease nearly always appears in an epidemic form. 

The most interesting communication on this unusual condi 
tion is that of Kubli. He reports that in one hospital, in five 
vears, there were 320 such cases. He found males more prone 
to the disease than females. Youth predisposes to the disease, 
for out of 200 cases of men, 122 were under 30 vears of age 
and only 17 between the ages of 50 and 70 vears. The only 
therapeutic measure of any avail in the treatment of these 
Russians was the resumption of a nourishing diet. The 
alteration in vision he attributed to an anwmia of the retina, 
due to the impaired quality of the blood. 

We also find hemeralopia more common when the retina 
is exposed to strong light: sailors in the tropics, negroes in 
the cotton fields, men working along the water fronts; spring, 
with its bright sun, is the season when hemeralopia makes its 
appearance most often. 

In 1754, Dr. Samuel Pve, of England, reported a case of so- 
called nyctalopia, by which he meant hemeralopia, in which he 
recognized the intermittent nature of the symptom. Being thor- 
oughly convinced that the trouble belonged to that class of 
disease then know as intermittents, he denied himself the 
pleasure of bleeding from the jugular and ordered instead a 
decoction of “the bark.” Under this treatment the night- 
blindness disappeared, and the patient was freed from the 
troublesome symptom for a year, when it returned, and the 
patient was again relieved by a second course of “ the bark.” 


vat I can find in medical literature 


This is the first instance t 
of a case of night-blindness probably the direct-result of 
malarial infection. Since then a large number of cases have 
been laid to the score of the Plasmodium malarie. 

From this we see that there is no one cause for night- 
blindness, unless we regard a lack of sensibility on the part of 
the retina as the primary and all others as secondary causes. 
That debilitating diseases render the retina less sensitive is 
quite clear; that sudden stimulation of the retina results in a 
later period of anesthesia is easily demonstrated; we cannot 
question that the selective action of certain toxins for the 
retina renders it less sensitive, causing a diminution In vision 
which is accentuated by the lesser stimulation of darkness. 
Still other cases exist in which we find no exciting cause, and 
to this class these thirty-five cases which I have had the oppor- 
tunity to investigate belong. In these people there is abso- 
lutely no doubt that at night the retinal impression is not 
strong enough to produce a true mental registration; whether 
the failure to register is primarily due to weak chemical re- 
action on the part of the visual purple, or whether the nutrition 
of the nerve-cells is so much below par as to make them insen- 
sible to weak stimulation, or whether the nerve-conducting fi- 
bers are imperfectly developed and a “ high tension current ” is 
necessary to produce perfect conduction, or whether the higher 
centers are lacking in some essential element or elements 
necessary to a true interpretation of all visual impressions, 1s 


a matter beyond my knowledge. Many cases that have been 


reported seem clearly the result of lessened chemical action, 
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e Col mn the various Cans { 1h dual 
ers ‘ in ul m ‘ veneral appearance 
owers l il : it no orw@an, ¢ ‘ ! 

t 1X i l ive been serious iifecter Vhe 
( ne t number unined ane uind nor- 
| emporal arteries ! lren we ery 
nent and the radials were qu stiff. The blood pressure 
Vas Ol LnCn. 
() almoscopie examination revealed nothing abnormal in 
‘ ne « drei ut showed a yronounced arterio- 
( sis ll e ol embers of the family. The retinw were 
( nemen disturbances a ( l \ showed ho 
neces intececd yy present inflammations. [Except for 
\ ul iscular changes, | consider the fundi of all 
s ved ! is 1h ( hora Vis yn Foou UaV=- 
o un sa Lié yractica norma the range was 
tall vider than a similar number of unselected cases 
show One man was mvopie (2 J each eve). 
\lusele balance showed onlv the usual variations: none of 
fan lad strabismus or nystagmus. 


The fields of vision were verv curious. I examined peri- 


a seven members of the family, selecting diferent 

ves and different branches. In eve1 ise | found a com- 
ss of the outer lower quadrants of both fields. These 

“ ita ( solute | did not eneroach on the central 
vortion of the fields. Passing from the perimetric measure- 
s in a bov of nineteen to those of a man fifty-two vears 

e, | found a gradual closing in the fields, with the 
vreatest change comparatively for form. lL was interested to 
see how the form-line slipped down on the blue and the blue 
ist corresponded to the red. In the oldest case (fiftv-two 

s of age), green was entirely lost, but not so blue and red. 
There is a conspicuous difference between the fields which 


resent age and those which represent various intensities of 


} } 


rht. In the latter the color change clearly exceeds that for 
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Porn. Red, which resists most the ravages of age. is irst 


show the effects of diminished illumination, and with creen 
early passes off the chart. As the light is diminished more 


and more, the field rapidly contracts until there is but a smal] 


central area for form showing no colors. [I had my own field 


used as a control, and when these patients could see with only 
a sma ntral area there was but a slight diminution in the 
SIZ m vm field and a large color area left. 

\s the davlight grows more and more dim, the visual fields 


ecome more and more contracted. When the sun sets these 


neonls have to cease work. Artific ial light, with its ntense 
shadows, Is little help, except when the individual is rking 
Walking after night on the street ese 


wople stumble over ordinary lamp-posts with the liglits set at 
heir brightest. They stumble over large obstructions and 


walk into buildings exactly as an ordinary blind person would 


o. They lose the power of orientation from the enormous 
contraction of their visual fields. 
\s these people grow older their visual fields, even in by cht 


davlight, become more and more constricted, until finally they 


ecome totally blind. Shortly after thev lose their sight thev 


die. Indeed total blindness is looked upon in the family as 
an infallible sign of impending dissolution. (Not one has 

ved over sixteen months after becoming blind.) After blind- 
ness ensues, the cornew uleerate and the eves become infected 
and are lost. (Corneal uleeration in the night-blind is men- 


tioned in the text-books and is accounted for by lack of nutri- 


tion due to poor circulation.) I had the opportunity of watch- 


Mh, 


ing the process in one case: The father of my original pa- 
tient had in the left cve a loss of epithelium associated with 
complete anwsthesia of the cornea and the portion of that side 
of the face supplied by the trigeminus. The portion of the 
cornea denuded of its epithelium became infected by pyvogenk 


org 


anisms, the cornea melted away and a general panophthal- 
mitis ensued. Later the right side of the face and cornea be- 
came anesthetic and the epithelium became denuded in two 
small areas. I puta Buller’s shield over this eve and used irri- 
cations of salt solution, and the corneal epithelium regenerated 


1O Troupe 


\t least in this one case the loss of the eve was due 


ganglion or bevond. His death occurred in 


in the Gasserian 
ess than six months after the loss of his first eve; the cause 
Was supposed to be apoplexy. He had a right-sided hemi- 
plevia for two days before his death. A post mortem examina- 
tion was not allowed. 

While I can offer no explanation for the cause of this 
family ailment, I am convinced that the trouble does not lie 
alone in the photo-chemical apparatus of the retina. The loss, 
in every case examined for it, of the outer lower quadrants of 
the visual fields, the progressive nature of the disease, the 
association of blindness and death, the failure, in the only 
ase watched, on the part of the trigeminus to function prop- 
erly, to mv mind indicates some inherited brain defect of a 
progressive nature. If we couple with these conditions the 
fact that the ophthalmoscope revealed nothing abnormal, the 


1 


evidence is certalniy strong against the theory that this Tams 





f night-blind people are suffering merely from a lack of visual 


purple. 
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NOTES AND NEWS. 


INDEX MEDICUS. 


The following communication is published to draw the atten- 
tion of the medical profession to the urgent necessity of subscrib- 
ing in large numbers to the Index Medicus. It is to be regretted 
that the list of subscribers is so small as to make it necessary 
to raise the price of the work, which is however worth more than 
its cost to all scientific workers. It is strange that with the 
annually increasing numbers of men well-trained in scientific 
lines this publication should be so poorly supported. It may not 
be known to them that by writing to the librarian research work 
in the Army Medical Library will be done for them at small cost 
if they so desire. All users of the Index Medicus recognize the 
loss it was to them when the publication was suspended during 
two years, and will doubtless be ready to pay more for it now 
to prevent its suspension; but there should be a much larger 
annual list of subscribers for this is one of the most important 
medical publications which exists, and its value is recognized 
as well abroad as at home. Every medical society should sub- 
scribe to the Index Medicus even if it be necessary to cut down 
its subscription list to other medical publications. There is little 
doubt that it is rather ignorance of the value of the publication 
than lack of appreciation of it which accounts for the small 
number of subscribers. Even in a small medical library its use 
as a reference book is great, and saves needless loss of time in 
looking through long files of journals for any particular subject. 
Without it the literature of any medical question cannot be 
thoroughly studied. 


CARNEGIE INSTITUTION OF WASHINGTON, WASHINGTON, D. C. 
JUNE 22, 1908. 


To Subscribers to the Index Medicus: 


At a recent meeting of the Executive Committee of the Carnegie 
Institution of Washington, it was decided to continue the publi- 
cation of the Index Medicus during 1909, at an increased subscrip- 
tion rate of $8.00 a volume. The edition of the volume will 
depend entirely upon the number of subscriptions, and you are 
accordingly requested to notify us if it is your purpose to become 
a subscriber to the Index Medicus for the year 1909. 

During the last two years efforts have been made to increase 
the subscription list to this publication, in order that at its 
present subscription rate of $5.00 a volume, it might help to sup- 
port itself to a greater extent than in the past. These efforts, 
however, have met with little success, and the expectation of the 
Institution that representatives of the medical profession generally 
would support the Index Medicus has not been realized. 

Nevertheless, for those who use the journal, it is undoubtedly 
of great value, and the action indicated above has been taken with 
a view to rendering the Index Medicus available, for another year 


vv ry. ’ ‘ T 
NOTES ON 
Insomnia and Nerve Strain. By Henry S. Upson, M.D., ete. 
(New York and London: G. P. Putnam's Sons, 1908.) 
“A truth—four columns tottering, 
The more with each successive brick, until 
The key is added, then, foursquare and strong, 
The world may rest on it.” 

This is the motto to the book. The “ world” represents the 
whole theory of insanity; the “ key” is an impacted molar or an 
alveolar abscess. In the whole gamut of psychiatry, from in- 
somnia to dementia precox and involutional insanity, the author 


at least, to those who find it useful. At the same time, it is 


hoped that the present number of subscribers may not be greatly 
reduced, as such a reduction might render necessary a further 
increase in the subscription price in the future. 

If, therefore, you desire to become a subscriber to the Index 
Medicus for 1909, will you not kindly fill out the enclosed form 
and return it to us? Only those who place their orders prior to 
the issue of the number for January, 1909, may be sure of pro- 
curing copies for the year. 

All communications should be addressed to 

CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D. C. 


PHILADELPHIA ACADEMY OF SURGERY. 
THE SAMUEL D. Gross PRIZE—FIFTEEN HUNDRED DOLLAars. 


Essays will be received in competition fer the prize until 
January 1, 1910. 


The conditions annexed by the testator are that the prize “Shall 
be awarded every five years to the writer of the best original 
essay, not exceeding one hundred and fifty printed pages, octavo, 
in length, illustrative of some subject in Surgical Pathology or 
Surgical Practice, founded upon original investigations, the candi- 
dates for the prize to be American citizens.” 

It is expressly stipulated that the competitor who receives the 
prize, shall publish his essay in book form, and that he shall 
deposit one copy of the work in the Samuel D. Gross Library of 
the Philadelphia Academy of Surgery, and that on the title page, 
it shall be stated that to the essay was awarded the Samuel D. 
Gross Prize of the Philadelphia Academy of Surgery. 

The essays, which must be written by a single author in the 
English language, should be sent to the “ Trustees of the Samuel 
D. Gross Prize of the Philadelphia Academy of Surgery, care of 
the College of Physicians, 219 S. 13th St., Philadelphia,” on or 
before January 1, 1910. 

Each essay must be typewritten, distinguished by a motto, and 
accompanied by a sealed envelope bearing the same motto, con- 
taining the name and address of the writer. No envelope will be 
opened except that which accompanies the successful essay. 

The Committee will return the unsuccessful essays if reclaimed 
by their respective writers, or their agents within one year. 

The Committee reserves the right to make no award if the 
essays submitted are not considered worthy of the prize. 

WittiamM J. Taywor, M. D., 

RicHarp H. Harre, M. D., 

DeForEsST WILLARD, M. D., 
Trustees. 


PHILADELPHIA, June 15, 1908. 


NEW BOOKS. 


has discovered various dental abnormalities, and has witnessed 
wonder-cures in many of them, from filling a cavity here, drawing 
a tooth there, and treating an abscess in another place. Occa- 
sionally, to be sure, a case remains “ incomplete therapeutically.” 
In multitudes of cases the patients complained of absolutely no 
symptoms referable to the teeth, yet a skiagraph and a little 
dental surgery resulted in cures. The psychoses in these cases 
are of course explained as ‘“ subconscious sensory reflexes.” 
Many puzzling manifestations of insanity are classified in this 
handbook of dental psychiatry. The impulsive acts of dementia 
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precox are analogous to the movements of an irritated caterpillar; 
the phenomena of hysteria are explained on the ground of “un- 
ysual length and mobility of the glia cells”; acts of self-mutila- 
tion are understood as subconscious sensory reflexes from an im- 
pacted molar which had given rise to no local symptoms; the 
habit old people get of waking up early in the morning is a 
result of dental caries. By relieving this the aged shall no longer 
rise up at the voice of the bird. 

We have had wandering uteri, eyestrain, hypertrophied clito- 
rides, aberrant thyroids and impacted molars, as the causes of 
the disorders of the mind. We await a treatise on 
FARRAR. 


almost all 
“Ingrowing Toenails in the Etiology of Insanity.” 


Borderland Studies: Miscellaneous Addresses and Essays Per- 
taining to Medicine and the Medical Profession and their Re- 
lations to General Science and Thought. Vol. II. By GrorGe 
M. Gourp, M.D., author of a series of medical dictionaries. 
(Philadelphia: P. Blakiston’s Son & Co., 1012 Walnut St., 
1908.) 

In a book of this character which involves much delving for 
material in out-of-the-way places and constructive literary ability, 
the versatile and accomplished author is seen at his best. The 
first paper on the “ History of the House” is full of food for 
theught and deserves to be expanded into a volume. The story 
of the evolution of the modern dwelling from the tree-house and 
the bent saplings covered with brush or grain-stalks of primitive 
man is fascinatingly told and amply illustrated by numerous 
photo-engravings. It is interesting to know that the passage-way 
between the ox-house or stable and the fire-house or hall was 
originally a threshing-floor, and that our word “thresh-hold” 
comes from it; that “ paper-hangings’”’ are a modern substitute 
for the tapestries of the 13th and 14th centuries; that the “ mantle- 
piece”’ was originally the space studded with hooks above the 
fire-place where mantles were dried; that the “ window” was the 
wind-eye and at first was wholly for ventilation—these and many 
similar facts are well presented. 

The chapter on the “History and Psychology of Words” is 
full of curious knowledge and interesting inference. That on 
“King Arthur’s Medicine ” throws a flood of light on the medicine 
and medica] and surgical practice of the middle ages. The book, 
although a collection of articles which had been published else- 
where, deserves careful reading and a wide circulation. 


Diseases of the Nose, Throat, and Ear, Medical and Surgical. 
By WILLIAM LINCOLN BALLENGER, M. D., Professor of Otology, 
Rhinology, and Laryngology in the College of Physicians and 
Surgeons, Department of Medicine, University of Illinois. 
Illustrated with 471 engravings and 16 plates. Price, $5.50. 
(Philadelphia and New York: Lea and Febriger.) 

A really excellent book; in many respects the most satisfactory 
text-book on these combined topics that has yet appeared. All 
three subjects are brought fairly well up to date, most of the 
new things that have been approved by experience having been 
introduced; we miss some that we think should have received 
more consideration, but that is a matter of personal judgment. 
In the main, the author’s advice is most practical and sound. 
His treatment of the newer work in rhinology is especially praise- 
worthy, and as that constitues a large part of the work in this 
seneral field to-day, it will be thoroughly appreciated by readers. 
The section devoted to direct methods of examining the larynx 
and trachea and the removal of foreign bodies from the respira- 
tory tract is full and well illustrated. The chapter on tonsils and, 
especially the discourse on the manner and the necessity for their 
complete removal, if any operation is to be performed, should 
be read by every physician. One might differ with him as to 
Slight details in the method of tonsillectomy, but the important 
part is the consideration of the pathology of the tonsil and the 
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fact that when diseased it should be entirely removed and not 
simply played with by taking away fractional! portions. 

The illustrations are good and materially assist in explaining 
the text. 

I have to make one serious criticism of the book; it needs to 
be gone over most carefully for a revision of its English—there 
are many errors in grammar that should have been detected in 
the proof-reading—and the size of the volume should be reduced— 
there is an enormous amount of repetition which could readily, 
and without any loss to the clearness, be avoided by some slight 
rearrangement of chapters. These defects can easily be corrected 
in a second edition, and I feel sure a second will be called for 
ere long, as, in spite of the large number of small faults and the 
repetition caused by misplacing of discussions of disputed points, 
the book is still an extremely good one. 

Dr. Ballenger makes one mistake which I fear may cause a 
deal of trouble; his commendation of hydrozone. In several dif- 
ferent places he prescribes this preparation and particularly 
recommends it. Now if there is any single proprietary prepara- 
tion that has been shown up as fraudulent beyond all others, it is 
hydrozone. The Journal of the American Medical Association 
long ago exposed its preposterous claims and double dealing with 
the profession. It is never safe to give an endorsement to a 
strictly proprietary preparation; this one has already proven its 
unworthiness, and how in the world the author could have made 
such a mistake in a text-book is beyond my comprehension. 

H. O. R. 


Pharmacology, the Action and Uses of Drugs. By MAuRIcE Vesux 
Tyrope, M.D., Instructor of Pharmacology in the Medical 
School of Harvard University. Price, $1.50. (Philadelphia: 
P Blakiston’s Son & Co., 1908.) 

This is not intended as an exhaustive work in pharmacology, 
but to serve as a text-book to the young student of medicine or 
the general practitioner. It is conveniently divided into four 
main parts, as follows: Part I. Drugs Whose Constitutional 
Action is in Greater Prominence. Part II. Ferments, Secretions, 
and Extracts of Animal Organs. Part III. Drugs Whose Local 
Action is Most in Evidence. Part 1V. Drugs of Inorganic Origin. 
Part I is again divided into 25 sub-groups, as, ether and chloral; 
amylnitrite; morphine; ammonia, etc.; Part II into five, as diges- 
tive ferments; bile; adrenalin, etc.; Part III into seven, as skin- 
irritants; urinary antiseptics; vegetable purgatives, etc.; and 
Part IV into five, as oxidizing agents and free halogens; water, 
acids, and alkalies; neutral salts, etc. This division of subjects, 
as the volume has a good index, makes its use quick and easy. 
Throughout the context the important sections and words are in 
heavy print, or italicized so that the eye rapidly catches the 
essentials of each paragraph. This style of printing is not one 
to be entirely commended, but it does serve a useful purpose, and 
in these days of skurry and worry, relieves the tired mind of 
painstaking search, and in a book of reference may justly be 
used. R. N. 


Index Catalogue of Medical and Veterinary Zdology. Subjects: 
Trematoda and Trematode Diseases. By CHARLES WARDELL 
Stires and A.Ltsperr Hassaty. Bull. No. 37. 401 pages. 
(Washington: Hyg. Lab. U. 8. Pub. Health and Mar. Hosp. 
Serv., 1908.) 

The appearance of the first part of the subject catalogue of 
medical and veterinary zéology is a cause of congratulation to 
the authors and the department under which it is published, as 
well as a great addition to the working apparatus of all inter- 
ested in this important field. 

Like the Author Catalogue by the same compilers it ‘is an ex- 
ample of the very best in catalogue work and puts an immense 
and confused literature before the public in a way which will 
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greatly facilitate accurate reference and exact nomenclature. Tbe 
field covered by this volume is of immense economic interest and 
important to the medical man, particularly since the in- 
creased association with the Philippine Islands. Dr. Hassall’s 
name is especially associated with this great group of trematode 
worms and he has made many valuable contributions to its study 


also 


and classification. 

This volume, as well as the Author Catalogue, should be in 
every medical library and all laboratories where diagnostic work 
is undertaken. Tt. BR. BB. 
Right-handedness and Left-handedness, with Chapters Treating 

of the Writing Posture, the Rule of the Road, etc. By 
George M. Goutp, M.D. (Philadelphia and London: J. B. 
Lippincott Company, 1908.) 

This little volume is composed of eight chapters, each previ- 
ously published as a separate article in some medical journal or 
the Popular Science Monthly. They are here collected and ar- 
ranged in sequence according to their relationship to the subject 
expressed in the first part of the title 

It is a very interesting book, like everything that Dr. Gould 
writes, and very logical in its conclusions. The author believes 
that the majority of mankind is right-eyed, that is, uses and de- 
pends mainly upon the right eye in preference to the left. That, 
largely in consequence of this fact, the right hand is by nature 
selected as the one of choice for all delicate manipulations. That 
to fight for ambidexterity is to oppose evolution, and sure to fail. 
Naturally the whole argument is hypothetical, and the effort to 
prove the matter by a study of the biological development of the 
human race is rather more interesting than convincing. It does 
not seem possible to prove the question definitely, so, we may 
accept Dr. Gould’s reasoning as about as fair as anything that 


can be adduced on the subject. Certainly he appears to have 
given the matter a vast deal of serious consideration. 


H. O. R. 


International Clinics. Vol. Il. Eighteenth Series. (Philadelphia 


and London: J. B. Lippincott Company, 1908.) 


To its readers this volume brings its usual assortment of good 
papers by Americans and Europeans on treatment, medicine, sur 
gery, ete. An article which will doubtless interest many prac- 
titioners is by Hallopean, one of the leading syphilographers of 
the world, on “ The Treatment of Syphilis by Atoxyl!”; this new 
drug supplies the profession with a valuable means of combating 
very severe cases which are resistant to mercury an’ 
The volume contains other papers well worth reading 

R. N. 


some 
iodides. 


A Laboratory Manual of Invertebrate Zéology. GuMan A. DREw, 
Ph. D., Professor of Biology at the University of Maine, etc. 
With the aid of members of the Zoological Staff of Instructors 
of the Marine Biological Laboratory, Woods Holl, Mass. 
Price, $1.25. (Philadelphia and London: W. B. Saunders 
Company, 1907.) 

This small book of 200 pages is a laboratory guide having for 
its basis the directions given by the staff of instructors of the 
class in zoology at the Marine Biological Laboratory at Woods 
Holl, Mass. 

Full directions are given for the study of one or more examples 
of representative types, embracing the lower botanical and 
zoological forms. The author has not confined himself to the 
type method alone, but has endeavored to direct the attention of 
the student especially to the study of adaptation. In this he has 
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been very The is not illustrated. The author 
evidently finds it of importance that all drawings should be made 
by the student from his own dissections. 

It is probably the best working manual for students under. 
taking a systematic study of biology. It does not intend to bea 
text-book, and therefore is of little or no value to those who haye 
not access to a well-equipped laboratory, or where both fresh and 
sea water forms cannot be obtained. Such accessories, however, 
are absolutely necessary for students to obtain a clear idea of 


successful. book 


present biological conceptions. 


By Witrrep Harris, M.D., F.R.C. P., ete, 
(Chicago: W. T. Keener & (o,, 


Electrical Treaiment. 
Illustrated. Price, $2.25. 
1908.) 

For a variety of reasons this form of therapeutics does net 
receive by the profession at large the attention and use which 
seems its due. Probably many a young doctor feels that he doeg 
not know enough physics to use electricity intelligently; some 
who have a proper knowledge of electricity have not had a course 
in their medical career to teach them how to employ it bene 
ficially; others find the installation of the necessary apparatus 
too expensive; and others are too lazy to help themselves and 
their patients with it, or sceptical as to its value, and quacks have 
used it in such ways as to give it a bad name. Many an expert 
neurologist aid himself in treating his patients with 
electricity as much as he might. None the less, electricity is often 
of distinct value, both in functional and organic diseases, and 
any one who is interested in the subject could do no better than 
to study this small volume carefully. The author, while an 
advocate of electricity in some form in many diseases, is none the 
conservative in his estimate of it as a “cure-all,” and his 
advice can be safely followed. He gives a full and careful de 
scription of the different currents and various machines required, 
and then shows to what troubles each form of current can best 
be applied. It is a pleasure to come across such an excellent work, 
and with its aid a young practitioner, who is ready to give the 
necessary time to electricity as a therapeutic agent, will doubtless 
be able to increase his practice. The publishers are to be compi- 
mented also on their production—the volume is neat in every 
R. N. 


does not 


less 


respect. 


Studies from Institute for Medical Research, Federated Malay 
States. Vol. III. Part 3. Breeding Grounds of Culicide. By 
C. W. Dantrets, M. B., Camb., M.R.C.S. Eng. Director of the 
Institute for Medical Research, Federated Malay States. 
The Culicide of Malaya. By G. F. Letcester, M.B., C. M 
Edin., Assistant in the Institute for Medical Research, Fed- 
erated Malay States. Price 7/6. (Singapore: Kelly 4 
Walsh, Limited, Printers.) 

The authors of this work deserve great credit, for their labors 
have been of a most painstaking and tedious nature. It is a@ 
important addition to the history of the Culicide, but naturally 
will interest but a very small class of scientific workers. The 
reward of the authors must be their own satisfaction in a piece 
of work well done. ‘“ An appendix will be published later with @ 
résumé of the classification together with the new names for all 
species described in the work referred to [Theobald’s Monograph 
of the Culicide of the World]. The larval characters are not 
given, as it is hoped to issue a short description of these in 8 
separate work.” It is to be hoped that the writers who make this 
statement in their preface, will not be prevented from completing 
their valuable studies. R. N. 
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